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(54) 2-OXOQUINOLINE COMPOUNDS AND MEDICINAL USES THEREOF 



(wherein each symbol in the formula is as determined 
in the description), and its pharmaceutical use. 

The compound [I] of the present invention and its 
pharmaceuticalfy acceptable salts selectively act on 
cannabinoid receptors, particularly on peripheral type 
cannabinoid receptors, and have fewer side effects on 
the central nervous system, having great immunosup- 
pressive action, anti-inflammatory action or antiallergic 
action. Therefore, these compounds are useful as can- 
nabinoid receptors (particularly peripheral type cannab- 
inoid receptors) modulator, immunosuppressants, anti- 
inflammatory agents, and antiallergic agents. 



(57) A 2-oxoquinoline compound or its pharmaceu- 
tical ly acceptable salt of general formula [I]: 
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Description 

Technical Field 



[0001] The present invention relates to novel 2-oxoouinoline compounds and ^^^^^^i 

fewer side effects on the central nervous system and to phamnaceutical uses thereof. 
Background Art 

Mol Pharmacol. 1988, 34, 605-613; Hollister et al., Pharmacol. Rev., 1986 38, 20 Ren . et al P g g 
■.Go-. 71 114, and the DeriDheral tissues (Nye et al., J. Pharmacol. Exp. Ther., 1985, 234, 7B4 /ai , riyn.i e , 
Z £££ isi 4- rS%. There are'repo- sagging the, seme =, th. .Chens on me centra, nervous 

Sects on the centra, nervous system such as hypothermic action, catalepsy, and such, and therefore modulators 

S^ie?) . tSSS . .her. ha»a prepay baen „. tindings on g-exoguirtollne compounds by »h«n ,he com- 

FooCT o:^r*!^ r ^e 0 a eH, a .»e» have been reported ,n terms o. chem*., - ere. 
[0007] Ontneotnernana dvdi. y h describes 6,7-dimethoxy-2-oxo-1 ,2-di- 

Ke,n F l- P r^^ 

^te^n^.^net^afeeeees, e g., anti-!nftamma.o„ agent. Immunosuppressant, end anhrtteumahc agent. 

Brined J*»ne»Pat^ 
'^ino 6T«m.mo^.2-(lS)qutnouon. (compound D shown belc) that nan be u.ad as an agent acbng on the 

central nervous system. 
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25 Compound C (roquinimex) Compound D 

[0010] In addition, 2-oxo-1 ,2-dihydroquinoline-3-carboxylic acid cyclohexylamide has been disclosed in Synthesis, 
11, 1362-1364 (1995). Quinoline compounds which are useful as immunomodulators have been disclosed in Published 
Japanese Translation of International Publication No. Hei 4-500373. Quinoline compounds which are useful as anal- 

30 gesic agents have been disclosed in French Patent Publication No. 2377400. Quinoline compounds which are useful 
as 5-HT 4 receptor agonists have been disclosed in republished patent publication WO 96/05166. 
[0011] Further, one of 2-oxoquinoline compounds having 3,4-methylenedioxyphenyl group, which is one of specific 
features of the compounds of the present invention, is N-(3,4-methylenedioxyphenyl)-1 ,2-dihydro-4-hydroxy-1 -methyl- 
2-oxoquinoline-3-carboxamide (compound E shown below), which is a compound capable of enhancing immunological 

35 activities and has been disclosed in JP-A Sho 57-171975 (EP No. 59698). Yet further, 1-methyl-2-oxo-3-{N-(1,3-ben- 
zodioxole-5-yl)-N-methylcarbamoyl}-4-hydroxy-6-methylthio-1 ,2-dihydroquinoline (compound F shown below), which 
has immunomodulating action, anti-inflammatory action, and analgesic action, has been disclosed in Published Jap- 
anese Translation of International Publication No. Hei 6-506925 (WO 92/18483). 

[0012] However, these references have no description suggesting the existence of 2-oxoquinoline compounds of 
40 the present invention nor suggestion of pharmacological action based on the cannabinoid receptor-mediated mecha- 
nism. 



45 



50 




Compound E Compound F 

55 

[0013] On the other hand, description found in the publication of WO 97/29079 is that some compounds having 
quinoline structure, functioning as cannabinoid receptor agonist or antagonist, are useful as immunomodulators, anti- 
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10 



15 



20 



^^^^S::^Z^^e6 in the reference are merely guinoiines that have been 
^wmllJ^^SS reference, there is no description suggesting the existence of the Z-oxogumohne com- 

features of the compounds of the present invention. 



MeO 




Compound G 



ro016l in more detail in the above-mentioned patent publication, for example, just merely the above-mentioned 
LompLndG^ 

compounds that disclosed herein, which is represented by general ^^^^9 -J^ndj *J^L " 
alkyl; compounds of which X is -COORb, -CONH 2 , .(CH^-OCWNR^AI^^R, ^^^^^gS. 
r7(CH 2 ) OH, or-(CH 2 ) q -NReRe' (whe re each symbol is as defined herein); compounds of which X is-CONR (Alk ) r 
R and R^is alkyl; or compounds of which R is represented by: 



30 



35 



45 



50 



55 




on January 21 , 1 999 (WO 99/02499), the priority date of the present appl.cat.on is January 8, 1 999, which ,s thererore 
earlier than the above publication date. 



Disclosure of the Invention 

[O018] An objective of the present invention is to provide novel compounds se.ectiveiy -*^ c "^ noM reCep " 
ors, particularly on peripheral cannabinoid receptors and to provide pharmaceut.ca ^^^J*^,^ 
raoim More LecificaHv the objective of the present invention is to provide novel compounds and pharmaceutica 

SS^SJ^^rh^thwufc effects including immunomodu.ating action, anti-inflammatory action, 
an aJerl TZ ' an sSch but that hardly influence the central nervous system (specifically side effects such as 
S hSon, ataxia, increased sensitivity to stimu.ation, hypothermicaction, respiratory depress,on, cata- 

^L££^^^ exhibiting selective affinity for cannabinoid receptors, particu.arly for the ; pen P heral type 
LZ ' "nd thus being pharmaceutical^ useful for diseases associated with cannab.no.d receptors particularly 
S^J^^lSt-n- type tissues (immune disease, various types of inflammation, ai.ergrc d.seases, 
etc.). Thus, the inventors completed the present invention. 
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[0021] Specifically, the present invention comprises the following items (1)-(27): 

(1) Acannabinoid receptor modulator comprising, as an active ingredient, a 2-oxoquinoline compound represented 
by the following general formula [I] or its pharmaceutically acceptable salt: 




where W means -O-, -S(0) r , -CR 3 R 4 -, -NR 5 -, -NR 5 CO-, -CONR 5 -, - COO-, or -OCO- (where R 3 and R 4 may be 
identical or different and represent hydrogen atom or alkyl; R 5 represents hydrogen atom or alkyl; and t indicates 
an integer, 0, 1 or 2); 

R 1 represents hydrogen atom, alkyl, alkenyl, alkynyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl, or cy- 
cloalkylalkyl; each group of R 1 , except hydrogen atom, may be substituted or unsubstituted with alkylamino, amino, 
hydroxy, alkoxy, carboxy, alkoxycarbonyl, acyl, acyloxy, acylthio, mercapto, alkylthio, alkylsulfinyl or alkylsulfony!; 
each group, except hydrogen atom and alkyl, may be substituted or unsubstituted with alkyl; 
R 2 represents hydrogen atom, alkyl, -OR 6 (where R 6 represents hydrogen atom, alkyl, alkenyl, alkynyl, aryl, ary- 
lalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or cycloalkylalkyl), - NR 7 R 8 (where R 7 and R 8 may be identical or 
different and represent hydrogen atom, alkyl, alkenyl, alkynyl, acyl, aryl, arylalkyl, heteroaryl heteroarylalkyl, cy- 
cloalkyl or cycloalkylalkyl; or R 7 and R 8 together with the adjacent nitrogen atom, can form a heteroaryl); or - 
(CH 2 )u--S(0) u R 9 (where R 9 represents hydrogen atom, alkyl, alkenyl or alkynyl, each of u and u' independently 
represents an integer, 0, 1 or 2); each group of R 2 , except hydrogen atom, may be substituted or unsubstituted 
with alkylamino, amino, hydroxy, alkoxy, alkoxycarbonyl, acyl, acyloxy, acylthio, mercapto, alkylthio; alkylsulfinyl 
or alkyl sulfonyl; each group, except hydrogen atom and alkyl, may be substituted or unsubstituted with alkyl; 
R a represents hydrogen atom or alkyl; 

X represents -COOR b , -CONH 2 , -CONR c -(Alk a ) r -R, -(CH 2 ) p -OC(=Y)-NR d -(Alk b ) s -R, -(CH 2 ) q -NR e -C(=Z)-(NR f ) w - 
(AIKVR, -(CH 2 ) p -OH or -(CH 2 ) q -NR e R e ' 

(where each of R b , R c , R d , and R f independently represents hydrogen atom or alkyl; each of R e and R e< independ- 
ently represents hydrogen atom or alkyl; or R e and R e \ together with the adjacent nitrogen atom, can form a 
heteroaryl; each of Alk a , Alk b and Alk° independently represents alkylene or alkenylene; each of the alkylene and 
alkenylene may be substituted or unsubstituted with hydroxy, carboxy, alkoxycarbonyl, alkyl (the alkyl may be 
substituted or unsubstituted with hydroxy, alkoxy or alkylthio) or -CONR 10 R 11 (where R 10 and R 11 may be identical 
or different and represent hydrogen atom or alkyl; or R 10 and R 11 , together with the adjacent nitrogen atom s can 
form a heteroaryl); R represents aryl, heteroaryl, cycloalkyl, benzene-condensed cycloalkyl or 




where A and B independently represent oxygen atom, nitrogen atom or sulfur atom; k indicates an integer of 1-3; 
each of the aryl and heteroaryl may be substituted or unsubstituted with an alkyl substituted or unsubstituted with 
hydroxy or may be substituted or unsubstituted with a hydroxy, alkoxy, alkenyloxy, acyl, acyloxy, halogen atom, 
nitro, amino, sulfonamide, alkylamino, aralkyloxy, pyridyl, piperidino, carboxy, alkoxycarbonyl, acylamino, amino- 
carbonyl, cyano or glucuronic acid residue; the cycloalkyl may be substituted or unsubstituted with a hydroxy, 
alkoxy or =0: the benzene-condensed cycloalkyl may be substituted or unsubstituted with a hydroxy or alkoxy; 
each of r, s, v and w independently represents 0 or 1 ; each of Y and Z independently represents a nitrogen atom, 
oxygen atom or sulfur atom; and each of p and q independently represents an integer of 1-4). 
(2) A cannabinoid receptor modulator comprising, as an active ingredient, the 2-oxoquinoline compound of (1) or 
its pharmaceutically acceptable salt, wherein W represents -O-; R 1 is hydrogen atom or alkyl (the alkyl is as de- 
scribed above); R 2 represents -OR 6 (R 6 is as described above); and R is aryl, heteroaryl or 
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whPre arvl heteroarvl and each symbol in the formula are as defined above. 

t^^SMC^poun* as represented by the following genera, formula [P] or its pharmaceut.cally accept- 



able salt: 




[!'] 



r> <^n\ rR3R4. .MRS- -NR 5 CO- -CONR 5 -, - COO- or -OCO- (where R 3 and R 4 may be 
E^^iSSJlS hydroge" atom or a.ky, R* represents hydrogen atom or a,ky. : and t indicates 

Ri ^Sen atom, a.ky., alkenyl, alkynyl, aryl, ary.a.ky., heteroary., ^TTTZt^ZZ 
cloZlalkyl- each group of Ri . except hydrogen atom, may be substituted or unsubstrtuted wrth alMammo ammo 
hyd^ aTkoxy, ca'rboxy, a.koxycarbony.. acy., acyloxy, acyrthio, mercapto ^,^inyi or a.ky.sulfony., 
each qroup except hydrogen atom and alkyl. may be substituted or unsubstrtuted with alky I, 
Xep esents hXgen atom, alkyl. -OR* (where R* represents hydrogen atom, alkyl, alkenyl, a.kyny aryl ary- 
^SS3^L^^.qfcloal«yl or cycloalky.alky.),-NR'R8 (where R? and R8 may be .dent.ca. or drf- 
eSi andTepTesent hydrogen atom, a.kyl, alkenyl, a.kyny., acyl, ary.^ ary.a.W <*; 
^i na iio,i or cvcloalkvlalkvl- or R 7 and R 8 , together with the ad acent nitrogen atom, can form a heteroaryi) , or 
£« I oT^Se epresLs hydrogen atom, a.kyl, a.kenyl or alkynyl, each of u and u' independently 
(CH 2 ) u .S(0) h (wnere n p y hydr0 gen atom, may be substituted or unsubstituted 

S^LTno So hydroxy,' 2££ ZxyUony., acy!! acy'oxy. acy.thio, mercapto a.kyjhio, alkylsulfiny, 
TJ$!£Z#-. S! group, except hydrogen atom and alkyl, may be substftuted or unsubstrtuted with alkyl, 

?;;rnt-S^ 

mav be tubstrtuted or unsubstituted with hydroxy, carboxy, alkoxycarbonyl, alkyl (the alkyl may be substituted or 
Zubstttuted with a hydroxy, alkoxy or a.kyfthio); or -CONRiORH (where R™ and R 11 may be identical or different 
SrSSSSXdroin aTom or a.kyl; or R« and R", together with the adjacent nitrogen atom, can form a 
heteroaryi) ; R represents aryl, heteroaryi, cycloalkyl, benzene-condensed cycloalkyl or 




where A and B independently represent oxygen atom, nitrogen atom or sulfur atom; k indicates an integer of 1-3; 
Tac ofthe £ and heteroaryi may be substituted or unsubstituted wrth an a.kyl substituted or unsubst rttfed wrth 
hydroxy or may be substrtuted or unsubstituted with a hydroxy, a.koxy, a.kenyloxy, acyl acyloxy, *^*T> 
nftroTmino, sulfonamide, a.kylamino, aralkyioxy, pyridyl, piperidino, carboxy, aikoxycarbonyl, ^acy. ammo am.no- 
camonyl cyano or glucuronic acid residue; the cycloalkyl may be substituted or ""substituted wrth a hydroxy, 
afkoxTo =0: the benzene-condensed cyc.oalkyl may be substituted or unsubstituted wrth a hydroxy or alkoxy 
each of s, v and w independently represents 0 or 1 ; each of Y and Z independent* represents a nitrogen atom, 
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oxygen atom or sulfur atom; and each of p and q independently represents an integer of 1-4, provided that: 

(a) when R 2 is a hydrogen atom, then WR 1 is substituted at position-j of 2-oxoquinoline; and 

(b) 1 ,2-dihydro-6,7-dimethoxy-2-oxo-N-(phenylmethyl)-3-quinolinecarboxamide and N-(1 ,2-dihydro- 
5 6,7-dimethoxy-2-oxo-3-quinotyl)benzamide are excluded. 

(4) The 2-oxoquinoline compound of (3) or its pharmaceutical^ acceptable salt, wherein R a is alkyl. 

(5) The 2-oxoquinoline compound of (3) or its pharmaceutically acceptable salt, wherein X' is -CON R c -(Alk a ) r -R. 

(6) The 2-oxoquinoiine compound of (5) or its pharmaceutically acceptable salt, wherein R° is alkyl. 

10 (7) The 2-oxoquinoline compound of (3) or its pharmaceutically acceptable salt, wherein X' is -(CH 2 ) p -OC(=Y)- 

NR d -(Alk b ) s -R or-(CH 2 ) q -NRe-C(=Z)-(NR f ) w -( Alk V R - 

(8) The 2-oxoquinoline compound of (3) or its pharmaceutically acceptable salt, wherein W is -O-; R 1 is hydrogen 
atom or alkyl having 1-3 carbons (the alkyl may be substituted or unsubstituted with alkylamino, amino, hydroxy, 
alkoxy, carboxy, alkoxycarbonyl, acyl, acyloxy, acylthio, mercapto, alkylthio, alkylsulfinyl or alkylsulfonyl); and R 2 

is is-OR 6 {where R 6 represents hydrogen atom or alkyl having 1 -3 carbons (the alkyl may be substituted or unsub- 

stituted with alkylamino, amino, hydroxy, alkoxy, alkoxycarbonyl, acyl, acyloxy, acylthio, mercapto, alkylthio, alkyl- 
sulfinyl or alkyl sulfonyl)}. 

(9) The 2-oxoquinoline compound of any one of (3)-(8) or its pharmaceutically acceptable salt, wherein R is aryl, 
heteroaryl or 

20 



25 




where aryl, heteroaryl, and each symbol in the formula are as defined above. 

(10) The 2-oxoquinoline compound of any one of (3)-(8) or its pharmaceutically acceptable salt, wherein.R is 

30 



35 




where each symbol is as defined above. 

(1 1 ) The 2-oxoquinoline compound of any one of (3)-(1 0) or its pharmaceutically acceptable salt, wherein W is -O- 
40 and R 2 is -OR 6 (where R 6 is a hydrogen atom or alkyl). 

(12) The 2-oxoquinoline compound of any one of (3)-(11) or its pharmaceutically acceptable salt, wherein the 
substitution position of WR 1 is position-j of the benzene ring, and the substitution position of R 2 is position-i of the 
benzene ring. 

(1 3) The 2-oxoquinoline compound of any one of (3)-(6) and (8)-(1 2) or its pharmaceutically acceptable salt, where- 
as in Alk a is alkylene and r=1 . 

(14) The 2-oxoquinoline compound of (3) or its pharmaceutically acceptable salt, wherein the 2-oxoquinoline com- 
pound excludes 7-methoxy-2-oxo-8-pentyloxy-1 ,2-dihydroquinoline-3-carboxylic acid (2-pyridine-4-ylethyl)amide; 

7- methoxy-2-oxo-8-pentyloxy-1 ,2-dihydroqui noli ne-3 -carboxy lie acid (4-aminobenzyl)amide; 7-methoxy-2-oxo- 

8- pentyloxy-1 ,2-dihydroquinoline-3-carboxylic acid [2-(4-aminophenyl)ethyl]amide; and 7-methoxy-2-oxo- 
50 8-pentyloxy-1 ,2-dihydroquinoline-3-carboxylic acid (4-aminophenyl)amide. 

(15) The 2-oxoquinoline compound of (3) or its pharmaceutically acceptable salt, wherein the 2-oxoquinoline com- 
pound excludes compounds in which W is -O-; R 1 is alkyl; R 2 is -OR 6 (where R 6 is alkyl); R a is hydrogen; and X' 
is -CONR c -(Alk a ) r -R (where R c is a hydrogen atom; Alk a is methylene, ethylene ortrimethylene; r is 0 or 1; and R 
is aryl or heteroaryl). 

55 (16) The 2-oxoquinoline compound of (5) or its pharmaceutically acceptable salt, wherein R is aryl (the aryl may 

be substituted or unsustituted with hydroxy, alkoxy, alkenyloxy, acyloxy, halogen atom, aralkyloxy, or glucuronic 
acid residue). 

(17) The 2-oxoquinoline compound of (3) or its pharmaceutically acceptable salt, wherein R is aryl except phenyl 
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yJSS^ESTSUnd - an, o„e o, ,3,-,-T, or » pre™—, aooop^Je * -jjjMh. 
2-oxoquinoline compound la aalected from the group consisting ol 7-methoxy-2 oxo.8. P ent»loxv. JMJjd oqu 

U-dihydroquinoline-S^arboxylic acid (3,4-methylenedioxyben 2 yl am.de (Example /•J^JSS- 
2 oxo-1 2-dihydroquinoline-3-carboxylic acid (2-pyridine-4-ylethyl)amide (Example 3-6) ™ ho ^ °*° 
8rentylox^ihydroquino.ine-3-carboxy»ic acid ^-(^hydroxyphenyDethyOamide Ex am ^^ 7-ma*oxy 

loxolpentyoxy-12^ 

oxv 2 oxo SeSloxy-1 2-dihydroquinoline-3-carboxylic acid (4-pyridyl meth y i)am,de (Example 3-9), 7-me hoxy- 
2-o y xo-8 VrwZ^X*^™^*™*^ acid (2-piperidinoethyl)amide (Example 3-10); 7-me*oxy- 

2- oxo-8-pen?.ox^-1 2-dihydroauinoline-3-carboxy.ic acid ( 2 -morpholinoethyl)am.de (Examp.e 3-11) 7-me ttoxy 
|-oxo-8-pentyloS-1 2-dihydroquinoline-3-carboxylic acid (3-pyridylmethy.)amide (Example 3-12) 7 ™«™1_ 

2 oxo-lSloxy-1 2-dihydroquinoline-3-camoxylic acid (2-pyridylmethyDam.de (Exampe 3-13), 8-butoxy 
7-methoS S 2 'dmydroquino.ine-3-carboxy.ic acid (2-pheny.ethy.)amide (Example 3-14); 8-bu^xy-7-me*- 
LySoxo-1 2-dihydroquL.ine-3-camoxy.ic acid [2 -(4-fluorophenyl)eth y .]amide (Example 3-1 5) 8-b noxy 
7 methoxv-2-oxo-1 2-dihydroquinoline-3-carboxylic acid (2-pyridine-4- y lethyl)am.de (Example 3-16), ^butoxy 
7 me ToZloZ- 2-dihydroquinoline-3-carboxylic acid ( 2 -pyridine-4-y.ethyl)amide ^roch onde Example 

3 7£ 8-loxl-7-meth2-2-oxo-1 ,2-dihydro q uino.ine-3-carboxy.ic acid [2-(4-f luoro P henyl)ethy ]am,de (Example 

3- 2'- 7-Sxy-2^-penty.oxy-1 ,2 dihydroquino.ine-3-carboxy.ic acid [2 -(2-f.uorophen y 0ethyflam|de ^(Ex- 
amp e 3 lT 7 methoxy-2-o P xo-8-pentyloxy-1 , 2 -dihydro q uino.ine-3-carboxylic acid ^XT^T^lZZ 

3-26): ^methoxy^-oxo-S-propoxy-l^-dihydroquinoline-S-carboxylic ac.d [2- 

a cid(34-mSS^ 

bowteacTd SSSri^ (Sample 3-34); 8-ethoxy-7-methoxy-2-oxo-1 .2-*hydro q u.nolme-3^a*ox- 
K MS LethVenedioxybenzyOamide (Example 3-35); 1-methyl-7-methoxy-2-oxo-8-pentyloxy-1 .a-d.hydro- 
qu'nSlSi^ acidT2-(4-fruorophen y l)eth y .]amide (Examp.e 3-36* 

^oxy-l^-dihydroquinoline-S-carboxylic acid (2-p y ridine-4- y leth y l)am.de (Example ^'^f^^^ 
2 oxo-8-oertvloxy-l 2-dihydroquinoline-3-camoxylic acid (2-morphol.noethyDam.de (Example 3-38), -methyl 
?m?thoxv 2 oxo^B P entyloxy-12-dihydroquinoline-3 acid (4-p y ridylmethy.)am.de (Examp e 3-39 , 

T"^S^-SS^JS2SSpSyloi.l .3^l V «J^ U lnoU«H3*artM»xyfc acid (4-fluorobenzyl)arnide (Example 

amSe ExTmpte 3-41); l^ethyl-^methoxy^-oxo-S-pentyloxy-l ,2-dih y droqu,noline-3-carbox y hc aad (J4*tth- 
ZedLxybenil)am de (Example 3-42); 1 -methyl-^methoxy^-oxo-e-pentyloxy-l ^*^™ 0 ^™*°* 
ylto ^^^cidT^orophenyOethyDamide (Example 3-43); 1 -methyl-7-methoxy-2-oxo-6- P entyloxy-1 ******* 

^olu^3^J^ acid (3,4-m Jhy.enedioxybenzy,)amide (Examp.e 3-45), ^^^^ 
hydroquino.ine-3-carboxy.ic acid [ 2-(4-fluorophen y l)eth y l]amide (Example 3^46); 8-h y dmx y -7-me thoxy 2 oxo 
1 2-dihydroquinoline-3-carboxylic acid (3,4-methylenedioxybenzyl) am.de (Example 3-47), 7-methoxy 2 1 oxo 
8-DenI/loxy 1 2-dihydroquinor.ne-3-carboxylic acid (3,4-dihydroxybenzyl)am,de (Example 3-48), 7-methoxy 
LoxXentyloxy ^^2-d^ydroquino.ine-3-carboxylic acid (4-hydroxy-3-methoxybenzyDam.de . (Examp ^ 3-49 . 
1 O <2 h^roxv-^[(7-methoxy-2-oxo-8-pentyloxy-1 ,2-dihydro-3-quinolyl)carbonylamino methyQphenyOglucos^ 
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pie 3-51 ); 5-[7-methoxy-3-{(3-hydroxy-4-methoxybenzyl)carbamoyl}-2-oxo-1 ,2-dihydro-8-quinolyloxy]pentanoic 
acid (Example 3-52); 8-(5-hydroxypentyloxy)-7-methoxy-2-oxo-1 ,2-dihydroquinoline-3-carboxylic acid (3,4-meth- 
ylenedioxybenzyl)amide (Example 3-53); 8-(5-hydroxypentyloxy)-7-methoxy-2-oxo-1 .2-dihydroquinoline-3-car- 
boxylic acid (4-hydroxy-3-methoxybenzyl)amide (Example 3-54); 8-(4-hydroxypentyloxy)-7-methoxy-2-oxo-1 ,2-di- 
5 hydroquinoline-3-carboxylic acid (3,4-methylenedioxybenzyl)amide (Example 3-55); 7-methoxy-2-oxo-8-(4-oxo- 

pentyloxy)-1 ,2-dihydroquinoline-3-carboxylic acid (3,4-methylenedioxybenzyl)amide (Example 3-56); 8-(3-hydrox- 
ypentyloxy)-7-methoxy-2-oxo-1 ,2-dihydroquinoline-3-carboxylic acid (3,4-methylenedioxybenzyl)amide (Example 

3- 57); 7-methoxy-2-oxo-8-(3-oxopentyloxy)-1 ,2-dihydroquinoline-3-carboxylic acid (3,4-methylenedioxybenzyl) 
amide (Example 3-58); 8-(2-hydroxypentyloxy)-7-methoxy-2-oxo-1 ,2-dihydroquinoline-3-carboxylic acid 

10 (3,4-methylenedioxybenzyl)arnide (Example 3-59); 7,8-dihydroxy-2-oxo-1 ,2-dihydroquinoline-3-carboxylicacid [2- 

(4-fluorophenyl)ethyl]amide (Example 4-1); 8-butoxy-3-hydroxy methyl-7-methoxy-2-oxo-1 ,2-dihydroquino!ine 
(Example 5-1); 8-ethoxy-3-hydroxymethyl-7-methoxy-2-oxo-1 ,2-dihydroquinoline (Example 5-2); N-(4-fiuorophe- 
nyl)carbamic acid (8-butoxy-7-methoxy-2-oxo-1 t 2-dihydroquinoline-3-yl)methyl ester (Example. 6-1); N-pyridine- 

4- ylcarbamic acid (8-ethoxy-7-methoxy-2-oxo-1 ,2-dihydroquinoline-3-yl)methyl ester (Example 6-2); 3-dimethyl 
is aminomethyl-8-ethoxy-7-methoxy-2-oxo-1 ,2-dihydroquinoline (Example 7-1); 8-butoxy-3-aminomethyl-7-meth- 

oxy-2-oxo-1 ,2-dihydroquinoline (Example 7-2); 8-ethoxy-7-methoxy-3-morpholinomethyl-2-oxo-1 ,2-dihydroquino- 
line (Example 7-3); N-[(8-butoxy-7-methoxy-2-oxo-1 ,2-dihydroquinoline-3-yl)methyl]-N , -(4-fluorophenyl)urea (Ex- 
ample 8-1) and N-[(8-butoxy-7-methoxy-2-oxo-1 ,2-dihydroquinoline-3-yl)methyl]-(4-hydroxyphenyl)acetamide 
(Example 8-2). 

20 (1 9) A 2-oxoquinoline compound or its pharmaceutical ly acceptable salt, the 2-oxoquinoline compound being se- 

lected from the group consisting of 7-methoxy-2-oxo-8-pentyloxy-1 ,2-dihydroquinoline-3-carboxylic acid methyl 
ester (Example 1-1); 7-methoxy-2-oxo-6-pentyloxy-1 : 2-dihydroquinoline-3-carboxylic acid methyl ester (Example 

1- 2); 1-methyl-7-methoxy-2-oxo-8-pentyloxy-1,2-dihydroquinoline-3-carboxylic acid methyl ester (Example 1-3); 
and 1-methyl-7-methoxy-2-oxo-6-pentyloxy-1 ,2-dihydroquinoline-3-carboxylic acid methyl ester (Example 1 -4). 

25 (20) A 2-oxoquinoline compound or its p harm ace utically acceptable salt, the 2-oxoquinoline compound being se- 

lected from the group consisting of 7-methoxy-2-oxo-8-pentyloxy-1 ,2-dihydroquinoline-3-carboxyliGacid (Example 

2- 1); 8-butoxy-7-methoxy-2-oxo-1,2-dihydroqui noli ne-3-carboxy lie acid (Example 2-2); 8-ethoxy-7-methoxy- 

2- oxo-l ,2-dihydroquinoline-3-carboxylic acid (Example 2-3); 7-methoxy-2-oxo-8-propoxy-1,2-dLhydroquinoline- 

3- carboxylic acid (Example 2-4); 7-methoxy-2-oxo-6-pentyloxy-1 ,2-dihydroquinoline-3-carboxyIic: acid (Example 
30 2-5); 1-methyl-7-methoxy-2-oxo-8-pentyloxy-1 ,2-dihydroquinoline-3-carboxyIic acid (Example 2-6)^ and 1-methyl- 

7-methoxy-2-oxo-6-pentyloxy-1 ? 2-dihydroquinoline-3-carboxylic acid (Example 2-7). 

(21 ) 7-Methoxy-2-oxo-8-pentyloxy-1 ,2-dihydroquinoline-3-carboxamide (Example 3-60) or its pharmaceutical ly ac- 
ceptable salt. 

(22) A pharmaceutical composition comprising, as an active ingredient, the 2-oxoquinoline compound of any one 
35 of (3)-(21 ) or its pharmaceutical^ acceptable salt. 

(23) A cannabinoid receptor modulator comprising, as an active ingredient, the 2-oxoquinoline compound of any 
one of (3)-(21) or its pharmaceutically acceptable salt. 

(24) A peripheral cannabinoid receptor modulator comprising, as an active ingredient, the 2-oxoquinoline com- 
pound of any one of (3)-(21) or its pharmaceutically acceptable salt, the 2-oxoquinoline compound selectively 

40 acting on peripheral type cannabinoid receptors. 

(25) The 2-oxoquinoline compound of any one of (3)-(21) or its pharmaceutically acceptable salt, wherein the 
2-oxoquinoline compound is an immunomodulator, therapeutic agent for autoimmune diseases, antiallergic agent, 
or antiinflammatory agent. 

(26) The 2-oxoquinoline compound of any of (3)-(21) or its pharmaceutically acceptable salt, wherein the 2-oxo- 
45 quinoline compound is an antiinflammatory agent. 

(27) An antiinflammatory agent comprising, as an active ingredient, the 2-oxoquinoline compound of (1) or (2) or 
its pharmaceutically acceptable salt. 

[0022] Terminologies used herein are defined as follows: 

[0023] The term "alky!" means group having 1-10 carbon atoms, which may be linear or branched, and specifically 
includes methyl, ethyl, propyl, isopropyl, butyl, isobutyl, s-butyl, t-butyl, pentyl, isopentyl, neopentyl, t-pentyl, hexyl, 
isohexyl, neohexyl, heptyl, etc. 

[0024] The group in R 2 , R 2 ', R 5 , and R 6 preferably contains 1 -7 carbon atoms; more preferred in R 6 is a linear alkyl 
containing 1-6 carbon atoms and still more preferred in R 6 is methyl. Preferably, the group in R 3 and R 4 has 1 -4 carbon 
atoms. The group in R 1 , R 7 , R 8 and R 9 is preferably a linear alkyl having 1-6 carbon atoms; more preferred is ethyl, 
propyl, butyl or pentyl; still more preferred is propyl, butyl or pentyl; and particularly preferred is pentyl. The group in 
R 10 , R 11 , R 12 and R 13 preferably has 1 -4 carbon atoms; preferred in R a , R b , R c , R d , R e , R e ' and R f is 1-4 carbon atoms; 
and more preferred is methyl. 
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[0025] The term "alkenyl" means the linear or branched group having 2-1 0 carbon atoms, and is specifically exem- 
plified by vinyl, allyl, crotyl, 2-pentenyl, 3-pentenyl, 2-hexenyl, 3-hexenyl, heptenyl, etc. A -, M ^ nn 
[0026] The group in R 8 R 7 R 8 and R 8 preferably contains 2-7 carbon atoms. Preferably R 1 conta.ns 4-7 carbon 

[0027] The term "alkynyl" means a linear or branched group having 2-1 0 carbon atoms, and is specifically exemplified 
by ethynyl, propynyl, butynyl, 2-pentynyl, 3-pentynyl, 2-hexynyl, 3-hexynyl, hepynyl, etc. 

[0028] The group in R 6 , R 7 , R 8 and R 8 preferably contains 2-7 carbon atoms. Preferably R^ conta.ns 4-7 carbon 

[0029] The "alkylene" in Alk* Alk» and Alk= means a linear or branched chain having 1-4 carbon atoms, which is 
specifically exemplified by methylene, ethylene, trimethylene, tetramethylene, etc., and more preferred methylene 
or ethylene Particularly preferred is methylene for Alk*; and particularly preferred is methylene for each of Alk» and AlkP. 
[0030] The "alkenylene" in Alk* Alk" and Alk* means a linear or branched chain having 2-4 carbon atoms, which is 
specifically exemplified by vinylene, propenylene, butenylene, etc. (Am , amnn 
[0031] The term "alkoxy" means the group of which alkyl portion corresponds to that hav.ng 1 -4 carbon atoms among 
the above-defined alkyl groups, which is specifically exemplified by methoxy, ethoxy, propoxy, iospropyloxy, butyloxy, 

[oS°^Tne C term "cycloalkyl" means a saturated monocyclic alkyl having 3-8 carbon atoms, which is specifically 
exemplified by cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, etc. 

[0033] Preferably the group in R 1 , R 6 , R 7 and R 8 contains 3-6 carbon atoms; preferably R contains 3-7 carbon atoms 
and particularly preferred is cyclohexyl. . 

[0034] The "cycloalkylalkyr in Ri , R 6 , R 7 and R* means the group in which the cycloalkyl portion is the above-defined 
cycloalkyl containing 3-6 carbon atoms and the alkyl portion is the above-defined alkyl containing 1-4 carbon atoms. 
Specifically, the group is exemplified by cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl, cyclohexylmethyl, cy- 
clopropylethyl, cyclopropylpropyl, cyclopropylbutyl, etc. _ rflMlK , 
r00351 The "aryl" in R 1 R 8 , R 7 , R 8 and R means an aromatic hydrocarbon having 6-1 6 carbon atoms and is specifically 
exemplified by phenyl, naphthyl, biphenyl, anthracenyl, indenyl, azulenyl, fluorenyl, phenanthrenyl, pyrenyl, etc.; pre- 
ferred is phenyl or naphthyl; and particularly preferred is phenyl. 

r00361 The "arylalkyl" i" R 1 R 6 . R 7 . R 8 . R 12 and R13 means the group in which the aryl portion corresponds to the 
above-defined aryl and the alkyl portion is the above-defined alkyl having 1 -4 carbon atoms. Specifically the group is 
exemplified by benzyl, phenethyl, phenylpropyl, phenylbutyl, naphthylmethyl, biphenylmethyl, etc.; and preferred is 

r0037] The "heteroaryl" in R 1 , R 6 , R 7 , R 8 and R may be saturated or unsaturated with hydrogen atom and is specifically 
exemplified by pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, pyrazolyl, imidazolyl, thiazolyl, isothiazolyl, oxazolyl, isooxa- 
zolyl tetrazolyl, thiadiazolyl, oxadiazolyl, triazinyl, triazolyl, thienyl, pyrrolyl, pyrrolinyl, furyl, azepinyl, benzopyrany , 
benz'othienyl, benzotriazolyl, indolyl, isoindolyl, quinolyl, isoquinolyl, cinnolinyl, phthalazinyl, quinazolinyl qu.noxalinyl, 
1 8-naphthyridyl, 1 ,7-naphthyridyl, 1 ,6-naphthyridyl, 1 ,5-naphthyridyl, pyrido[2,3-d]pyrimidyl, thieno[2,3-b]pyndyl, pyr- 
rolidinyl imidazolidinyl, piperidyl, piperazinyl, morpholyl, hydroazepinyl, hydroindolyl, hydroisoindolyl, hydroqu.nolyl, 
hydroisoquinolyl, etc; preferred is pyridyl, thienyl, piperidyl, piperidino, imidazolyl, or morpholyl; more preferred .s py- 
ridyl, piperidyl, or morpholyl; and particularly preferred is pyridyl. 

[0038] The expression , R* and R* "together with the adjacent nitrogen atom, form a heteroaryl, means a heteroaryl 
having one or more nitrogen atoms among above heteroaryl groups; specifically, the group includes pyrrolid.nyUmi- 
dazolidinyl, piperidino, piperazinyl, morpholino, pyrazolyl, imidazolyl, tetrazolyl, triazolyl, pyrrolyl, pyrrol.nyl, indolyl, 
hydroazepinyf hydroindolyl, hydroisoindolyl, hydroquinolyl, hydroisoquinolyl, etc.; preferred is morphol.no, p.pend.no 
or piperazinyl; and particularly preferred is morpholino. .. M 
rO0391 The expression, R 7 and R 8 , or R« and rh , "together with the adjacent nitrogen atom, form a heteroaryl has 
the same meaning as the above-defined expression, R- and R* "together with the adjacent nitrogen atom, form a 

[0040] ary The "heteroarylalkyl" in H\ R s , R 7 and R* means the group in which the heteroaryl portion is the same as 
the above-defined one and the alkyl portion corresponds to the above-defined alkyl having 1 -4 carbon atoms; specif- 
ically, the group is exemplified by 2-thienylmethyl, 3-furylmethyl, 4-pyridylmethyl, 2-quinolylmethyl, 3-isoqu.nolylmethyl; 
etc.; and preferred is 4-pyridylmethyl. 

[0041] The "benzene-condensed cycloalkyl" in R means the group of which cycloalkyl portion is the above-defined 
cycloalkyl; specifically, the group is exemplified by tetrahydronaphthalene, indan, etc.; and preferred is tetrahydronaph- 

[0042] ' The "acyl" in R 7 and R 8 means a group in which carbonyl has been substituted with the above-defined alkyl 
or the above-defined aryl; specifically, the group is exemplified by formyl, acetyl, propionyl, butyryl, valeryl. benzoyl, 

naphthoyl, etc. . 
[0043] Further, each of substituted or unsustituted groups may be substituted or unsustituted with one or more sub- 



10 



EP1 142 877 A1 



stituents, preferably with 1 or 2 substituents. Groups to be used as the substltuents are described below. 
[0044] The term "halogen atom" means fluorine, chlorine, bromine and iodine; and preferred are fluorine and chlorine. 
[0045] The terms "alkyl" , "alkoxy" and "acyl" indicate the same meanings as the above-defined "alky!", "alkoxy" and 
M acyL M respectively. 

5 [0046] The "alkoxycarbonyl" means the group of which alkyl portion is the above-defined alkyl having 1-4 carbon 
atoms; specifically, the group is exemplified by methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, butoxycarbonyl, 
etc.; and preferred is ethoxycarbonyl. 

[0047] The "alkylamino" means the group of which alkyl portion corresponds to the above-defined alkyl having 1 -4 
carbon atoms; specifically, the group is exemplified by methylamino, ethylamino, propylamine butylamino, dimethyl- 
10 amino, diethylamino, etc. 

[0048] The "alkylthio" means the group of which alkyl portion is the above-defined alkyl having 1-4 carbon atoms; 
specifically, the group is exemplified by methytthio, ethylthio, propylthio, butylthio, etc. 

[0049] The "alkylsulfinyl" means the group of which alkyl portion corresponds to the above-defined alkyl having 1 -4 
carbon atoms; specifically, the group is exemplified by methylsuffinyl, ethylsuffinyl, propylsulfiny!, butylsulfinyl, etc. 

15 [0050] The "alkylsulf onyl" means the group of which alkyl portion is the above-defined alkyl having 1 -4 carbon atoms; 
specifically, the group is exemplified by methylsulfonyl, ethylsulfonyl, propylsulfonyl, butylsulfonyl, etc. 
[0051 ] The "alkenyloxy" means the group of which alkenyl portion corresponds to the above-defined alkyl having 2-4 
carbon atoms; specifically, the group is exemplified by ethenyloxy, propenyloxy, butenyloxy, etc. 
[0052] The "acyloxy" means the group of which acyl portion is as defined above and is specifically exemplified by 

20 formyioxy, acetyloxy : propionyloxy, butyryloxy, isobutyryloxy, etc.; and preferred is acetyloxy. 

[0053] The "acytthio" means the group of which acyl portion is as defined above and is specifically exemplified by 
formylthio, acetytthio, propionylthio, butyrylthio, isobutyrylthio, etc.; and preferred is acetylthio. 

[0054] The "acylamino" means the group of which acyl portion is as defined above and is specifically exemplified by 
formylamino, acetylamino, propionylamino, butyrylamino, etc.; and preferred is acetylamino. 
25 [0055] The "aralkyloxy" means the group of which aralkyl portion is the above-defined arylalkyl; and the group is 
specifically exemplified by benzyloxy, phenethyloxy, phenylpropyloxy, phenylbutyloxy, naphthylmethyloxy, biphenyl- 
methyloxy, etc. 

[0056] Preferred for R a is hydrogen atom. 

[0057] Substitution positions for the pair of WR 1 and R 2 are selected from the group consisting of position-g, position- 
30 h, position-i and position-j of 2-oxoquinoline but the respective substitution positions are different from each other. 
Preferred combination of the substitution positions is the combination of positions-h and -i, or that of positions-i and -j 
on the ring of 2-oxoquinoline; particularly preferred is the combination of positions-i and -j. It is preferable that R 2 is 
substituted at position-i. 

[0058] Preferred for W is -O-, -S(0) t - or -NR 5 -; more preferred is -O-. When W is -S(0) r , then t is preferred to be 0; 
35 when W is-NR 5 -, then it is preferable that R 5 is a hydrogen atom. 

[0059] Preferred for R 1 is a hydrogen atom or alkyl; more preferred is alkyl; and particularly preferred is unsubstituted 
alkyl. 

[0060] Preferred substituents of alkyl include alkylamino, amino, hydroxy, alkoxy, alkoxycarbonyl, acyl, acyloxy, 
acylthio, mercapto, alkylthio, alkylsulfinyl and alkylsulfonyl; particularly preferred is hydroxy, carboxy or acyl. Alkyl, 
40 which has been substituted with any of hydroxy, carboxy, and acyl, is preferred to have 5 carbon atoms in total. 

[0061] Specific examples of particularly preferred substituted alkyl include 2-hydroxypentyl, 3-hydroxypentyl, 4-hy- 
droxypentyl, 5-hydroxypentyl, 2-oxopentyl, 3-oxopentyl, 4-oxopentyl, and 4-carboxy butyl. 

[0062] Preferred for R 2 are the respective groups except hydrogen atom; specifically, such groups are alkyl, -OR 6 , 
-NR 7 R 8 and-(CH 2 ) u .-S(0) u R 9 (where each symbol is as defined above); more preferred are -OR 6 , -NR 7 R 8 and -(CH 2 ) U .- 
*5 S(0) u R g ; and particularly preferred is -OR 6 . 

[0063] When R 2 is -OR 6 , then preferred for R 6 is hydrogen atom or alkyl; particularly preferred is alkyl. When R 2 is 
-NR 7 R 8 , then it is preferable that one of R 7 and R 8 is hydrogen atom and the other is alkyl. When R 2 is -(CH 2 ) U .-S 
(0) U R 9 , preferred for u' and u is 0, and preferred for R 9 is alkyl. 

[0064] Preferred for X are -COOR b , -CONR c -(Alk a ) r -R, -(CH 2 ) p -OC(=Y)-NR d -(Alk b ) s -R, -(CH 2 ) q -NR e -C(=Z)-(NR f ) w - 
50 (AlkVR, -(CH 2 ) p -OH and-(CH 2 ) q -NR e R e ' 

(where each symbol has the same meaning as defined above); particularly preferred is -COOR b or -CONR c -(Alk a ) r -R; 

and more preferred for X and X' is -CONR c -(Alk a ) r -R; in this case, preferred for R c is hydrogen atom. 

[0065] When X and X' are -(CH 2 ) p -OC(=Y)-NR d -(Alk b ) s -R and -(CH 2 ) q -NRe-C(=Z)-(NRf) w -(Alkc) v -R, then preferred 

for Y and Z is oxygen atom; preferred for p and q is 1 ; preferred for w is 1 ; preferred for s and v is 0; and preferred for 
55 Re > Rd anc | Rf j s hydrogen atom. 

[0066] Preferred for R is aryl, heteroaryl or 
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(where each symbol has the same meaning as defined above); more preferred is 




[0067] 



then the number of eobstlfoents le preferably 1 or 2. More P"<e™*« "*„ d „ alky , ,het mey be 

with hydroxy or k . hydroxy, etkoxy. hatooen .torn "^^S^™.!^,™,. 

eCrn':;'. h r,eTnteno-e P ob^eh o, ,h. 3- ^*^^^^S^*^n^^ 
M Speeitteelty, preferred for R is 4-nt.thylpheny , «V*.wbenyh *'^^ h ! ^J ><lr< i y . 2 ^ ra ^ to y,. 

as sodium salts, potassium salts, ces,um salts etc. salts of alkaline -a anr .me eth anolamine salts, tri- 

salts, and such; organic amine salts _such as ""p*^ of inorganic acids 

ethanolamine salts, dicyclohexylam.ne salts, N N ^ B t ^?^J^!^;i; such as formate, acetate, trifluor- 

E=rr:r^ 
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Production method 1 

_ _ ^ 



CHO 



R 1 W 



1st step 



2nd step 




C2] 



[3] 



FTW 



3rd step 



1 



R 12 0 2 C* 



C0 2 R 12 




C4] 



[6] 



5th step 



[7] 



HN — (Alk ) r — R 
R c 



■ — R 



[5] 



C8] 



Ei'] 



In this formu la, R 12 and R 13 may be identical or different and represent hydrogen, alkyl, arylalkyl or cyano; other symbols 
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have the same meaning as defined above. 
(Stepl) ' 

[0076] Shown in this step is a method to obtain compound [3] by nitrating the ortho-position of formyl group on the 
[OOtT toobSn a n*ro compound by reacting compound [2] wKh fuming nitric acid in the presence of 

to^sTI™ 

uran diglyme, and such; halogen solvents such as dichloromethane, chloroform, carbon tet rachlonde 1 2^ichlo 
SLS such; ester solvents such as ethyl acetate, methy. acetate, butyl acetate, and such; alcohol ^solvente 
such as methanol, ethanol, isopropyl alcohol, t-butanol, etc; and acid solvents such as acet.c acd, acet,c anhydnde, 

^^S^^^e^ -BO-200-C, and preferably -10-60'C. The reaction time is = Hy 15 
mTutL-48 hours, preferably 1-8 hours. The resulting nitro compound can further be reacted w.th an alky, brom.de 
c , ,rh a., hromoDentane etc in the presence of a base in an adequate solvent to give compound [3]. 
rooJo] Tne sSSbal inciudes' for example, sodium carbonate, potassium carbonate, lithium ^onat^sodium 
Eon Jte potassium bicarbonate, sodium hydroxide, potassium hydroxide, lithium hydrox,de, sodmrn , hydnde, n- 
butyiiithium, s butyllithium, t-butyllithium, and lithium diisopropy.amide; and preferred .s P^'^^f hexape 
[0081] Theadequatesolventincludes.forexample.hydrocarbonsolventssu^^ 

etc ■ ether solvents such as diethyl ether, 1 ,2-dimethoxyethane, tetrahydrofuran, d.glyme, and such; halo gen .solvents 
such as d cWoromethane, chlorof orm, carbon tetrachloride, 1 ,2-dichloroethane. and such; ester solvents such as ethyl 
achate methyl State, butyl acetate, and such; polar solvents such as dimethylformamide dimethyl 

ketone, etc, alcohol solvents such as methanol, ethanol, isopropyl alcohol, t-butano., and such; and preferred 

; S 00 d S] e TeTe^ion temperature is generally -10-200'C, preferably 0-60-C. The reaction time is generally 15 min- 
utes-48 hours, preferably 1-8 hours. 

(Step 2) 

[0083] Compound [4] can be obtained by reducing the nrtro group of compound [3] according to a commonly used 
method. 

(Step 3) 

T0084] Compounds [4] can be condensed with a malonic acid derivative [5] in the presence of an adequate acid or 
base to give compound [6]. The malonic acid derived includes, for example, diethyl malonate d.methy malonate, 
d^nzvl malonate ethyl cyanoacetate, methyl cyanoacetate, and such; and preferred is d,methyl malonate^ The ad- 
equate SSSTS Sunph. benzoic acid, p-toluenesulfonic acid, acetic acid, methanesuKonic acd, hydrochlonc 
ISuVSSS^UM acid, and such; benzoic acid is preferably used. The base includes, for example sodium 
h y £d^ r^l^oxide, sodium ethoxide, sodium methoxide. ammonium acetate, sodiu m ac^e p.pend.ne, 
pyridine, pyrrolidine, n-methyfrnorpholine, morpholine, triethylamine, and such; and preferred s n>^ 
[0085] The solvent includes, for example, hydrocarbon solvents such as benzene toluene. : "^^ff £ 
etc • ether solvents such as diethyl ether, 1 ,2-dimethoxyethane, tetrahydrofuran, d.glyme, etc;j ^ solvents such as 
Svl acetate me hy. acetate, butyl acetate, etc, polar solvents such as dimethylformamide, d.methylsulfox.de ace- 
tSS!^!!X^ alcoho7so>vents such as methanol, ethanol, isopropyl alcohol, t-butanol. etc, and preferred 

io086 U r The reaction temperature is generally 0-150'C, and preferably 120'C. The reaction time is general.y 2-48 
hours, and preferably 24 hours. 

(Step 4) 

r00871 Compound [6] can be hydrolyzed in the presence of an adequate base in a solvent to give compound [7]. 
[008?] T^e solventincludes alcohol solvents such as methanol, ethanol, isopropyl alcohol, t-butanol, and such; water, 

^^SSSe includes, for example, sodium carbonate, potassium carbonate, lithium catenate sodium 
Senate, potassium bicarbonate, sodium hydroxide, potassium hydroxide, .ithium hydrox.de sodmm hydnde, n- 
butyllithium s -butyllithium, t-butyllithium, lithium diisopropylamide. and such; and preferred .s Irth.um carbonate. 
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(Step 5) 

[0090] Compound [7] that has been converted to an activated carboxylic acid derivative is allowed to react to com- 
pound [8] to yield compound [I] of interest. 

5 [0091 J The activated carboxylic acid derivative includes, for example, acid halide that can be obtained by treating 
carboxylic acid with thionyl chloride, phosphorus oxychloride, phosphorus pentachloride, oxalyl chloride, and such; 
active ester that can be obtained by condensing carboxylic acid with 1 -hydroxybenzotriazole, N-hydroxysuccinimide 
or the like by using a condensing agent such as dicyclohexylcarbodiimide (DCC), 1-ethyl-3-(3-dimethylaminopropyl) 
carbodiimide (EDC) hydrochloride, and such; mixed acid anhydride that can be obtained by reacting carboxylic acid 

10 to ethyl chlorocarbonate, pivaloyl chloride, isobutyl chlorocarbonate or the like, and such; preferably used is active 
ester that can be obtained from N -hydroxybenzotriazole by using EDC hydrochloride as a condensing agent. 
[0092] if required, it is also possible to use a base in combination in the above reaction. 

[0093] The base includes, for example, organic amines such as triethylamine, pyridine, and N-methylmorpholine; 
and preferred is triethylamine. 

75 [0094] The solvent includes, for example, hydrocarbon solvents such as benzene, toluene, hexane, xylene, and 
such; ether solvents such as diethyl ether, 1 ,2-dimethoxyethane, tetrahydrofuran, diglyme, and such; halogen solvents 
such as dichloromethane, chloroform, carbon tetrachloride, 1 ,2-dichloroethane, and such; ester solvents such as ethyl 
acetate, methyl acetate, butyl acetate, and such; polar solvents such as dimethylformamide, dimethyl sulfoxide, ace- 
tonitrile, acetone, and such; and preferred is dimethylformamide. 

20 [0095] The reaction temperature is generally 0-100°C, and preferably 0-50°C. The reaction time is generally 15 
minutes-24 hours, and preferably 1-12 hours. 
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Production method 2 



1st step 



HO 



R — R 



[9] 



OH 



[10] 



CHO 



2nd step 



3rd step 



4th step 



5th step 




NO, 



jOC CH0 + 




CHO 



OH 
[12a] 



OH 

[12b] 



NO. [15] 



R b 0 2 C^/C0 2 R b 




N ° 2 [17] 



[0096] In this formula, Ft' 
as defined above. 



represents halogen atom; each of R1' and R» independently represents alkyl; and R» 
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N0 2 [17] 




6th step 



R' 0 



R 6 0 



XXX 



7th step 



[l-1a] 



R x -R a 
[18] 




[1-2] 



C0 2 H 




r1 "-y^y^T 002 " 



H 



[l-2a'] 
+ 



R 1 0 



C0„R 



N ^0 
H 

[Ma'] 



R 6 O^^^nA) 



[Mb'] 



-COjH 



R* 0 



[I -2b] 



XCC. 

J 



[I -2b'] 



In this formula, R a ' represents alkyl; R 1 ', R 6 ', R x : R a and R b are as defined above. 
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C0 2 H 



[I -2] 



HN— (A Ik 8 ) -R 
9th step l c 

R [8] 




10th step 




(AIK a )-R 



[1-4] 



In this formula, R 1 " represents alkyl; R 1 ', R 6 \ R x , R a , R c , Alk* R and r are as defined above. 



35 (Step 1) 



[00971 Compound [9] (3,4-dihydroxybenzaldehyde) is allowed to react by using alkylating agent [1 0] in the presence 
of a base, thereby selectively alkylating the hydroxyl group located at the 4-position of the phenol of compound [9]. 
This results in the production of compound [11]. 

[0098] The alkylating agent to be used includes alky! iodide such as methyl iodide, etc.; alkyl bromide such as methyl 
bromide, ethyl bromide, propyl bromide, butyl bromide, pentyl bromide, and such; alkyl chloride such as pentyl chloride, 
and such- dialkyl sulfate such as dimethyl sulfate, and such; and preferably used is alkyl bromide. 
[0099] The base includes, for example, sodium carbonate, potassium carbonate, lithium carbonate, cesium carbon- 
ate calcium carbonate, sodium bicarbonate, potassium bicarbonate, sodium hydroxide, potassium hydroxide, lithium 
hydroxide, sodium hydride, n -butyl lithium, s-butyllithium, t-butyl lithium, lithium diisopropylamide, and such; and pref- 
erably used is lithium carbonate. 

[0100] The solvent includes, for example, hydrocarbon solvents such as benzene, toluene, xylene, hexane, and 
such- ether solvents such as diethyl ether, 1 ,2-dimethoxy ethane, tetrahydrofuran, diglyme, and such; halogen solvents 
such as dichloromethane, chloroform, carbon tetrachloride, 1 ,2-dichloroethane, and such; ester solvents such as ethyl 
acetate methyl acetate, butyl acetate, and such; polar solvents such as dimethylform amide, dimethyl sulfoxide, ace- 
tonitrile," acetone, and such; alcohol solvents such as methanol, ethanol, isopropyl alcohol, t-butanol, and such; and 
preferably used is dimethylformamide, 

[0101] The reaction temperature is generally -20-1 00°C, and preferably 0-1 00*C. The reaction time is generally 15 
minutes-48 hours, and preferably 1-6 hours. 

(Step 2) 

[0102] Compound [11] can be reacted with fuming nitric acid in the presence of concentrated sulfuric acid in a solvent, 
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thereby mono- nitrating the ortho-position of formyi group of compound [1 1 ] to obtain compound [1 2] (where compound 
[12] refers to compound (12a], compound [12b] and a mixture thereof). 

[0103] The solvent includes, for example, ether solvents such as diethyl ether, 1 ,2-dimethoxy ethane, tetrahydrofuran, 
diglyme, etc.; halogen solvents such as dichloromethane, chloroform, carbon tetrachloride, 1 ,2-dichloroethane, and 
s such; ester solvents such as ethyl acetate, methyl acetate, butyl acetate, and such; alcohol solvents such as methanol, 
ethanol, isopropyl alcohol, t-butanol, and such; acid solvents such as acetic acid : acetic anhydride, and such; preferably 
used is acetic acid. 

[0104] The reaction temperature is generally -50-200°C, and preferably -10-60°C. 

[0105] Alternatively, compound [12] can be obtained by nitrating compounds [11] by using lanthanum nitrate and 
10 sodium nitrate in the presence of an acid in a solvent in this step. 

[0106] The acid includes, for example, benzoic acid, p-toluenesutfonic acid, acetic acid, methanesulfonic acid, hy- 
drochloric acid, sulfuric acid, nitric acid, and such; and preferred is hydrochloric acid. 

[0107] The solvent includes, for example, the above-mentioned solvents and preferred is tetrahydrofuran. 
[0108] The reaction temperature is generally -50-200°C, and preferably 0-50°C. 

15 

(Step 3) 

[0109] Compound [1 2] is allowed to react by using alkylating agent [13] in the presence of a base in a solvent, thereby 
alkylating the hydroxy! group located in the phenol of compound [12]. This results in the production of compound [14] 
20 (which means regioisomers and a mixture thereof corresponding to compound [12]). 

[0110] The alkylating agent to be used includes the alkylating agents as described in Step 1 of Production method 
2; and preferably used is alkyl bromide. 

[01 1 1] The base includes the bases as described in Step 1 of Production method 2; and preferably used is potassium 
carbonate. 

25 [0112] The solvent includes the solvents as described in Step 1 of Production method 2; and preferably used is 
dimethylformamide. 

[0113] The reaction temperature is generally -20-200°C, and preferably 0-100°C. The reaction time is generally 15 
minutes-48 hours, and preferably 1-24 hr. 

30 (Step 4) 

[0114] Compound [14] is allowed to react to malonic acid in a solvent, thereby dehydration-condensing the formyi 
group moiety of compound [14]. This results in the production of compound [15] (which means regioisomers and a 
mixture thereof corresponding to compound [1 2]). 
35 [01 1 5] The solvent includes the solvents as described in Step 2 of Production method 2; and preferred is acetic acid. 
[01 16] The reaction temperature is generally -20-200°C, and preferably 0-1 00°C. The reaction time is generally 2-72 
hours, but preferred is 3-24 hours. 

(Step 5) 

40 

[01 1 7] Compound [1 5] is esterified with alkylating agent [1 6] in the presence of a base in a solvent, thereby protecting 
the carboxyl group. This reaction results in the production of compound [17] (which means regioisomers and a mixture 
thereof corresponding to compound [15]). 

[0118] The alkylating agent includes the alkylating agents as described in Step 1 of Production method 2; and pre- 
45 ferred is methyl iodide. 

[0119] The base includes the bases as described in Step 1 of Production method 2; and preferred is potassium 
carbonate. 

[0120] The solvent includes the solvents as described in Step 1 of Production method 2; and preferred is dimethyl- 
formamide. 

50 [0121] The reaction temperature is generally -20-200°C, and preferably 0-50°C. The reaction time is generally 15 
minutes-48 hours, and preferably 1-24 hours. 

(Step 6) 

55 [0122] After the nitro group of compound [1 7] is reduced according to a commonly used method, the compound is 
condensed to construct theot-quinolone backbone. The reaction results in the production of compound [1-1 a], compound 
[1-1 a'], or a mixture thereof. 
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(Step 7) 

quinolone moiety and this results in the production of the corresponding compound [11b], compouna liidj 
thereof. 

(Step 8) 

10124] Theesterifiedmoietyofcompo^ 

according to a commonly used method to obtain the corresponding compound [l-2a] compound [I 2a ], compound t i 
2b] and compound [l-2b'] (these four compounds are combined to be compound [I-2]). 

(Step 9) 

[0125] Compound [I-2], which has been converted to an activated carboxyNc acid derivative, can be treated and 
amide-condensed with compound [8] in a sofcent to give compound [i-3]. 

obtained from N-hydroxybenzotriazole by using EDC hydrochlonde as a condensmg agent. 

TO1271 « required it is also possible to use a base in combination in the above reaction. The base j^**. 

toniSe' acetone, etc, and preferred is dimethy.formamide. The ^"JT^™ " °' ^ 

erably 0-50°C The reaction time is generally 15 minutes-24 hours, and preferably 1-12 hours. 

(Step 10) 

[0129] Compound [I-3] is treated with a Lewis acid in a soivent, thereby deflating the ether moiety. This reaction 

'"-The SS?S SS^^. titanic tetrach.oride. aluminum ch.oride, aluminum bromide, trimethy, 
^^llidl^r^ito. boron tribromide, and such; and preferred is boron tribromide. Sulfur compound such as 
thiophenol, ethyl mercaptan, and such may be used in combination. 

T01311 The solvent includes, for example, hydrocarbon solvents such as benzene, toluene nexane ^ene, 
Such ethlJ solents such as tetrahydrofuran. digfyme. and such; ha.ogen solvents such as d,oh,oromethane, chloro- 
form,' carbon tetrach.oride, 1 Too ToTZ^eiZ^^e reaction time is general.y 15 
[0132] The reaction temperature is generally -100-100 c, ana preieraDiy ou u w 

T^'^^^^^^ obtain compound [,-3] by condensing compound Djjfl 
^mixtlte^Sh compound (8, in the'same manner as described in ^ -^"^322, n22T 
alkvlatinq the NH portion of quinolone backbone in the same manner as descnbed in Step 7 of Production memoc * 
ST Actively it is also possible to obtain compound [I-3], for examp.e, by skipping Step 3 .treating compound 
nSS, JSm procedure of Step 4 and later procedures for the ring formation of 7-substituted »Vdn»£*^ 
ES? then 9 ca h ^g out the procedure of Step 9 for amide-condensation, f Cowed by aiky.at.on by the method of Step 
3. Thus, different combinations of the steps can be used for the production. 
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Production method 3 

.CO,H 



R 0 
R s 'o 



3CCC 



[I -2] 
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1st step 



R 1 ' o 

R 6 '0 




Y=C=N— (Alk b )— R 
[20] 



OH 



3rd step 



[1-5] 
[21] 



R 6 V 




Y 

.A 



„ (A I k ) - R 
N 8 
H 



2nd step 



[1-6] 



R 0 

R 6 0 



e e 

NR R 



[t-7] 



Z=C=N— (Alk°)— R 
[22] 




(Alk c )— F 



[1-8'] 



In this formula, each symbol is as described above. 
(Stepl) 

[0135] Compound [l-2] ( which is obtained by Production method 1 or Production method 2, is treated with a reducing 
agent in a solvent, thereby reducing the carboxyl group of compound [I-2]. Compound [I-5] is obtained by the reaction 
in this step. 

[0136] The reducing agent includes common reducing reagents for carboxyl group, such as borane, etc., but it is 
preferable to use a method in which carboxylic acid is reduced after converted to an activated carbonyl derivative. 
[01 37] The activated carboxylic acid derivative includes, for example, mixed acid anhydride that can be obtained by 
reacting carboxylic acid to isopropyl chlorocarbonate, ethyl chlorocarbonate, pivaloyl chloride, isobutyl chlorocarbonate 
or the like; and preferred is an active ester obtained from isopropyl chlorocarbonate. 
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r0138l If required it is also possible to use a base in combination in the above reaction. The base includes for 
example o Zc amines suchLtriethylamine.pyn 

for the reduction of activated carboxylic acid are sodium borohydride, lithium borohydnde, and such, and preferred is 

[oiS b The^olvent includes, for example, hydrocarbon solvents such as benzene, toluene ^exan e xylenj etc; 
ether solvents such as diethyl ether, 1 ,2-dimethoxyethane, tetrahydrofuran, dig^me, and such; ha ^9 e "^ n r J. S r U a C n h 
al dichloromethane, chloroform, carbon tetrachloride, 1 ,2-dich.oroethane, and such; and preferred ^hydrofura ^ 
[0140] in some cases in this reaction, base treatment should be carried out after reduction. ™°J™°»™*u^ 
his reaction includes sodium hydroxide, potassium hydroxide, lithium hydroxide, P°*E^SS^SS 
bonate and such; and preferred is sodium hydroxide. The reaction temperature is generally -20-1 00 C, and preferably 
-10-30°C. The reaction time is generally 15 minutes-24 hours, and preferably 1-12 hours. 

(Step 2) 

[0141] Compound [I-5] is treated with isocyanate or thioisocyanate compound [20] in the presence of a base in a 

SSf ,0 TT^rr* to .^ana» include, for example, aralfcy. isocyanate such as ^enzylisocyan^ and 
such; and arylisocyanate such as phenyl isocyanate. 4-fluorophenyl isocyanate, pyndme-4-yl isocyanate. and such, 

VW^^^TZr example, organic amines such as triethylamine, pyridine. N-methy.morpho.ine, and 

[0145] The reaction temperature is generally -20-100'C, and preferably -10-30'C. The reaction time » generally 15 
minutes-24 hours, and preferably 1-12 hours. 

(Step 3) 

[0146] Compound [I-5] is treated with acid chloride and then with amine compound [21] to give compound [1-7] in 

BH^Tto add b cWonde a indudes methanesulfonyl chloride, p-toluenesulfonyl chloride, benzenesulfonyl chloride, 

l^PlSffl such as triethylamine, pyridine. N-methy.morpho,ine. and 

^^^t^lS!^^ as described in Step 1 of Production method 2; and preferred is tetrahy- 

pTso?" The reaction temperature is generally -20-100'C, and preferably -10-30'C. The reaction time is generally 15 
minutes-24 hours, and preferably 1-12 hours. 

(Step 4) 

[0151] When at least R* is a hydrogen atom in compound [I-7], compound [I-7] can be subjected to a coupling 
reaction with isocyanate or thioisocyanate compound [22] in a solvent to give the corresponding compound £8] _ 
[01 52] The isocyanate and thioisocyanate include those described in Step 1 of Production method 3; and preferably 

msn TSedjT is also possible to use a base in combination in the above reaction. The base includes, for 
example, organic amines such as triethylamine, pyridine, and N-methylmorpholine; and preferred is tnethylam.ne_ 
[0154] The solvent includes the solvents as described in Step 1 of Production method 2; and preferred is dimethyl- 

f [0^55] m ' The reaction temperature is generally 0-100'C, and preferably 0-50'C. The reaction time is generally 15 
minutes-24 hours, and preferably 1-12 hours. 

(Step 5) 

[0156] When at least R* is a hydrogen atom in compound [I-7], compound [I-7] can be subjected to a coupling 
reaction with an activated carboxylic acid derivative in a solvent to obtain compound [I-8']. HQrW/ativo 
.01571 The carboxylic acid derivative to be used in the coupling reaction using an activated carboxylic ac.d derivative 
Includes acid halide, active ester, mixed acid anhydride, etc, obtained from carboxylic acid [23] by the P™J»du» as 
described in Step 9 of Production method 2; and preferred is an active ester obtained from N-hydroxybenzotnazole by 
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using EDC hydrochloride as a condensing agent. 

[0158] The solvent includes the solvents as described in Step 1 of Production method 2; and preferred is dimethyl- 
formamide. 

[0159] The reaction temperature is generally 0-100°C, and preferably 0-50°C. The reaction time is generally 15 
5 minutes-24 hours, and preferably is 1-12 hours. 

[0160] Compound [I] produced in the above-mentioned manner can be separated and purified, for example, by known 
methods such as concentration, concentration under reduced pressure, extraction with solvent, crystallization, re-crys- 
tallization, chromatography and the like. 

[0161] Further, pharmaceutical^ acceptable salts of compound [I] and also various isomers of compound [I] can be 
w produced according to previously known methods. 

[0162] Compound [I] and pharmaceutically acceptable salts thereof exhibit pharmaceutical effects on diseases 
known to be associated with cannabinoid receptors, particularly diseases associated with peripheral cell tissues (im- 
mune disease, various types of inflammation, allergic diseases, etc.) in mammals. 

[0163] In other words, compound [I] and pharmaceutically acceptable salts thereof selectively act on cannabinoid 
is receptors, particularly on peripheral cannabinoid receptors, and thus have excellent immunomodulating action, anti- 
inflammatory action and antiallergic action, but exert fewer side effects on the central nervous system. 
[0164] Thus, compound [I] and pharmaceutically acceptable salts thereof are useful as modulators for cannabinoid 
receptors (particularly for peripheral cannabinoid receptors), immunomodulators, therapeutic agents for autoimmune 
diseases, anti-inflammatory agents and antiallergic agents. 
20 [01 65] When the compound [I] or their pharmaceutically acceptable salts are used as a pharmaceutical composition, 
they may be formulated into tablets, pills, powders, granules, suppositories, injections, eye drops, liquid, capsules, 
troaches, aerosols, elixirs, suspensions, emulsions, syrups, and so on by using a standard method, generally together 
with known pharmacologically acceptable carriers, excipients, diluents, extenders, disintegrators, stabilizers, preserv- 
atives, buffers, emulsrfiers, aromatizers, colorants, edulcorants, viscosity increasing agents, flavors, solubilizers, or 
25 other additives such as water, plant oil; alcohols such as ethanol or benzyl alcohol, polyethylene glycol, glycerol tria- 
cetate, gelatin, lactose; or carbohydrates such as starch, magnesium stearate, talc, lanolin, vaseline, etc. The compo- 
sition may be administered orally or parenterally. 

[0166] The dose depends on the type and condition of disease, the type of compound to be administered and ad- 
ministration route, age, sex, and body weight of patient, etc. In general, compound [I] is daily given to an adult at a 
30 dose of 0.1-1000 mg, and preferably 1-300 mg, once or divided in the case of oral administration. 
[0167] Further, the compounds of the present invention can be used as animal drugs. 

Best Mode for Carrying out the Invention 

35 [0168] The present invention is illustrated more specifically by referring to the following Examples. However, the 
present invention is not limited thereto. 

Reference Example 1 

40 4-Methoxy-2-nitro-3-pentyloxybenzaldehyde 

[0169] Isovanillin (200 g), acetic acid (700 ml) : and concentrated sulfuric acid (0.2 ml) were mixed and the resultant 
suspension was cooled to 0°C, to which a solution of fuming nitric acid (57.2 ml) in acetic acid (200 ml) was added 
dropwise over a period of 30 minutes. The mixture was stirred for 40 minutes, and then water (400 ml) was added 
45 thereto and the crystals were collected through filtration to give a mixture of 3-hydroxy-4-methoxy-2-nitrobenzaldehyde 
and 3-hydroxy-4-methoxy-6-nitrobenzaldehyde (56.4 g). 

[0170] The resultant mixture was mixed with dimethylformamide (700 ml), and potassium carbonate (136.7 g) and 
bromopentane (1 27.7 ml) were successively added to this solution. After being stirred at 1 00°C for 4 hours, the reaction 
solution was filtered, and was separated with the addition of water (600 ml) and a mixture of hexane and ethyl acetate 

50 at a ratio of 1 :1 (600 ml). The aqueous layer was extracted with a mixture of hexane and ethyl acetate at a ratio of 1 : 
1 (600 ml), and the combined organic layer was dried over anhydrous magnesium sulfate, filtered to remove the des- 
iccating agent, and concentrated under reduced pressure. The resultant crystals were collected through filtration. The 
filtrate was concentrated, and the resultant crystals were collected through filtration. This was repeated again, and the 
filtrate was concentrated to give 4-methoxy-2-nitro-3- pentyloxybenzaldehyde as a red oily substance (117 g). The 

55 filtered crystals were combined to give 4-methoxy-6-nitro-3-pentyloxybenzaldehyde as yellow crystals (90.1 g) (Table 

1). 
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Reference Example 2 

?-Amino-4-methoxy-3-pentyloxybenzaldehyde 

5 r0171l 4-Methoxy-2-nitro-3-pentyloxybenzaldehyde (2.213 g) obtained in Reference Example 1 was dissolved in 
I (imtSnd tin chloride dihydrate (9.34g) was added thereto. Afterbeing ^T^^^SE 
solution was cooled with ice, and a saturated aqueous solution of sodium hydrogencarbonate was added to the solution 
to HTaS nl. Then the solution was extracted with ethy, acetate (50 ml). ^ °Z 
anhydrous sodium sulfate, filtered to remove the desiccating agent, and concentrated unde reduced P^«J*™ 

io 3tant residue was purified through silica-gel column chromatography (e.uent. ^»^ rana a " d & ° 
etate at a ratio of 5:1) to obtain 2-amino-4-methoxy-3-pentyloxybenzaldehyde (1 .675 g) (Table l ). 

Reference Example 3 

15 3-Hydroxy-4-methoxybenzaldehyde 

f01721 3 4-Dihydroxybenzaldehyde (2.76 g, 20 mmol) was dissolved in DMF (1 5 ml), and methyl iodide (37.4 ml 60 
S and an ySs Lium carbonate (4.4%. 60 mmol) were successive.y added to this -iutio. After be, g^ .ed 
Tan external temperature of 90'C for 1 .5 hours, the reaction mixture was cooled to room temperature and the inorganic 
20 saK was iZ ZZ A saturated aqueous solution of ammonium chloride (200 ml) was added to the Urate to adjust 
mt aqueous aye" to a P H of from 7 to 8, and the solution was extracted with ethy. acetate (300 ml x 2). The .combined 
organi !ayer was washed with a saturated aqueous solution of sodium chloride (300 

nesium sulfate, filtered to remove the desiccating agent, and concentrated under reduced pressure to g.ve the 
compound (2.5 g, 82.2%) (Table 1). 
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Reference Example 4 

3-Hydroxy-4-methoxy-2-nitrobenzaldehyde (4a) 
30 3-Hydroxy-4-methoxy-6-nitrobenzaldehyde (4b) 



35 



40 



[0173] 3-Hydroxy-4-methoxybenzaldehyde (1 5.2 g. 0.1 mot) obtained in the same manner as m ^™»^ p ' e 
3 was dissolved in THF (150 ml), to which sodium nitrate (8.5 g, 0.1 mol) and lanthanum nrtrate hexahydrate (8.7 g 
0 Tmol we e added, and then a mixture of concentrated hydrochloric acid and water at a ratio of 1:1 (70 mO was 
added dropwise ove a period of 20 minutes. The mixture was stirred for 40 minutes at room em P e f ratu ^ m an h J d ^ e 
seoarated oTqanic layer was successively washed with water (50 ml), a saturated aqueous solution of sod.um hydro- 
aSca^naS (50 ml) , and a saturated aqueous solution of sodium chloride (1 00 ml), dried over anhydrous magnesium 
!1X to remove the desiccating agent, and concentrated under redueec i pressure to g,ve a m.xture of the 
title compounds 4a and 4b as pale red crystals (4a:4b = 1 :1 , 13.3 g, yield 67.5%) (Table 2). 



Reference Example 5 

4-Methoxy-2-nitro-3-pentyloxybenzaldehyde (5a) 
45 4-Methoxy-6-nitro-3-pentyloxybenzaldehyde (5b) 

101741 The mixture of 3 -hydroxy-4-methoxy-2-nitrobenzaldehyde (4a) and 3-hydroxy-4-methoxy-6-nitrobenzalde- 
hvde 4b) (4aT = 1 1 12.3 g, 62.4 mmol) obtained in Reference Example 4 was dissolved in DMF (20 ml), and 
lmopen4ne (11 .3 g 74.9 mmol) and anhydrous potassium carbonate (1 2.9 g, 93.6 mmol) were successively added 

50 totZsoSon. Afte'being stirred' at an externa, temperature of 90'C for 1 .5 hours ^^^ZZ^OO 
to room temperature and the inorganic salt was filtered off. A saturated aqueous solution of ammon.urn ch ^ (20° 
ml) was added to the filtrate to adjust the aqueous layerto a pH of from 7 to 6, and the solution ^extracted wrth 
Tthyl acetate (300 ml x 2). The combined organic layer was washed with a saturated ^ ue0U % S0 ' U ^ 
chloride (300 ml), dried over anhydrous magnesium suKate, filtered to remove « JuTu Set 

55 under reduced pressure to give a crude mixture of the title compounds 5a and 5b (5a:5b = 1 .1 , 1 7.1 2 g, quant.) (Tables 
2 and 3). This crude product was used immediately in the subsequent reaction. 
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Reference Example 6 

2-(4-Methoxy-2-nitro-3-pentyloxybenzylidene)malonic acid (6a) 

5 2-(4-Methoxy-2-nitro-5-pentyloxybenzylidene)malonic acid (6b) 

[0175] The crude product of 4-methoxy-2-nitro-3-pentyloxybenzaldehyde (5a) and 4-methoxy-6-nitro-3-pentyloxy- 
benzaldehyde (5b) (5a:5b = 1:1, 17.12 g t 64.1 mmol) obtained in Reference Example 5 was dissolved in acetic acid 
(190 ml), to which malonic acid (20 g, 192 mmol) was added, and the mixture was stirred at an external temperature 

10 of 60°C for 1 6 hours. After toluene (1 00 ml x 2) was added to the reaction solution to remove acetic acid by azeotropic 
distillation, an aqueous solution of sodium hydroxide was added to the residue to adjust the aqueous solution to a pH 
of from 7 to 8, and the solution was washed with ethyl acetate (200 ml x 2). The aqueous layer was acidified (pH = 1 
to 2) with concentrated hydrochloric acid, and was extracted with ethyl acetate (300 ml x 2). The combined organic 
layer was washed with a saturated aqueous solution of sodium chloride (300 ml), dried over anhydrous magnesium 

is sulfate, filtered to remove the desiccating agent, and concentrated under reduced pressure to give a crude mixture of 
the title compounds 6a and 6b (6a:6b = 1:1, 23.3 g, overweight) (Table 3). This crude product was used immediately 
in the subsequent reaction. 

Reference Example 7 

20 

Dimethyl 2-(4-memoxy-2-nitro-3-pentyloxybenzylidene)malonate (7a) 
Dimethyl 2-(4-methoxy-2-nitro-5-pentyloxybenzylidene)malonate (7b) 

25 [01 76] The crude product of 2-(4-methoxy-2-nitro-3-pentyloxybenzylidene)malonic acid (6a) and 2-(4-methoxy-2-ni- 
tro-5-pentyloxy- benzylidene)malonic acid (6b) (6a:6b = 1:1, 23.4 g, 64.1 mmol) obtained in Reference Example 6 was 
dissolved in DMF (160 ml), and methyl iodide (17.6 ml, 282 mmol) and anhydrous potassium carbonate (26.6 g, 192 
mmol) were added to this solution. The mixture was stirred at room temperature for 1 .5 hours, to which a saturated 
aqueous solution of ammonium chloride (800 ml) was added, and the solution was washed with ethyl acetate (300 ml 

30 x 2). The combined organic layer was successively washed with water (300 ml) and a saturated aqueous solution of 
sodium chloride (300 ml), dried over anhydrous magnesium sulfate, filtered to remove the desiccating agent, and 
concentrated under reduced pressure to give a crude mixture of the title compounds 7a and 7b (7a:7b =1:1, 23.2 g, 
94.8%) (Table 4). This crude product was used immediately in the subsequent reaction. 

35 Reference Example 8 

1 -Methyl-4-bromo-1 -t-butyldimethylsilyl ether 

Step 1 

40 

[0177] 2-Methyltetrahydrofuran (5.07 g, 41 .7 mmol) was dissolved in trichloromethane (36 ml), and tetraethylammo- 
nium bromide (9.2 g, 43.8 mmol) was added thereto. Trifluoroborane etherate (5.56 ml, 43.8 mmol) was added dropwise 
to this solution at room temperature over a period of 1 0 minutes. After being stirred at room temperature for 1 6 hours, 
the reaction solution was cooled with ice, and a saturated aqueous solution of sodium hydrogencarbonate (40 ml) was 

« added thereto to separate the organic layer. The aqueous layer was further extracted with trichloromethane (40 ml), 
and the combined organic layer was successively washed with water (40 mi) and a saturated aqueous solution of 
sodium chloride (40 ml), dried over anhydrous sodium sulfate, filtered to remove the desiccating agent, and concen- 
trated under reduced pressure to give 1 -methyl-4-bromo- 1-butanol (5.07 g, 72.8%) as a pale yellow oily substance. 
This product was used immediately in the subsequent reaction. 

50 [0178] DMSO-d6,400MHz: 4.4(bs, 1 H), 3.5-3.7(m, 1 H), 3.53(t, 2H, J = 6.8 Hz), 1 .8-1 .9(m, 2H), 1 .3-1 .5(m, 2H), 1 .04 
(d, 3H, J = 6.2 Hz). 

Step 2 

55 [0179] 1-Methyl-4-bromo-1-butanol (5.07 g, 30.4 mmol) obtained in Step 1 was dissolved in dichloromethane (25 
ml), and t-butyldimethylsilyi chloride (9.64 g, 36.5 mmol) and imidazole (4.89 g, 45.6 mmol) were successively added 
thereto while being cooled with ice. After being stirred at room temperature for 7 hours, the reaction solution was cooled 
again with ice, and a saturated aqueous solution of sodium hydrogencarbonate (50 ml) was added thereto to separate 
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the organic layer The organic layer was successively washed with water (50 ml) and a saturated aqueous ^solution of 
sodmm ch^Se (50 ml) dried over anhydrous sodium sulfate, filtered to remove the desiccating agent, and wncen- 
S^uSSSS pressure. The residue was purified through silica-gel column chromatography (e.uent: a mixture 
of hexane and ethyl acetate at a ratio of 100:1) to obtain the title compound (6.3b g n 74.3 ,<>). 

[0180] DMSO-d6,400MHz: 3.8. 3 .9(m, 1 H), 3.3-3.5(m, 2H), 1 .8-2.0(m. 2H) , 1 .5-1 .6(m, 2H) , 1 .13(d, 3H, J - 6.1 Hz), 
0.87(S, 9H), 0.04(s, 6H). 

Example 1-1 

7-Methoxy-2-oxo-8-pentyloxy-1 ,2-dihydroquinoline-3-carboxylic acid methyl ester 

r0181l 2-Amino-4-methoxy-3-pentyloxybenzaldehyde (1 .675 g) obtained in Reference Example 2 was dissolved in 

washed with a saturated aqueous solution of sodium chloride, dried over anhydrous sod.um sulfate fttered to remove 
The desicca ing agent, and concentrated under reduced pressure. The residue was purified through sHica-ge chroma- 
togr^hy (Snt a mixture of chloroform and ethyl acetate at a ratio of 1 :1) to obtain the title compound (251 mg) 
(Table 5). 

Example 1-2 (Simultaneous synthesis with Example 1-1) 

7-Methoxy-2-oxo-8-pentyloxy-1,2-dihydroquinoline-3-carboxylicacid methyl ester (Example 1-1) 
7-Methoxy-2-oxo-6-pentyloxy-1,2-dihydroquinoline-3-carboxylic acid methyl ester (Example 1-2) 

[01 82] The crude product of dimethyl 2-[(4-methoxy-2-nitro-3-penty.- oxypheny.) "^T^^ ^TaBol 
and d methyl 2-[(4-methoxy-2-nitro-5-pentyloxyphenyl)methylene]propane-1 ,3-d,oate (7b) (7a.7b -11, 23 g 6a6 
£SmI Reference Examp.e 7 was dissolved in acetic acid (260 ml) and water (1 7 m.). ^JJSS 
heated at an external temperature of 60°C. To this reaction solution, reduced iron (27.1 g, 48.5 mmol) was Squally 
added wL attention to effervescence, and the mixture was further stirred at an ^^^^[^ 
hn,,rc After filtration water (500 ml) was added to the filtrate, and the solution was extracted with ethyl acetate (juu 
^x^^^SuK^?^ successively washed wKh a 1% hydroch.oric acid aqueous sc*n ^ 
and a saturated aqueous solution of sodium chloride (300 ml), dried over anhydrous magnes.um 
remove the desiccating agent, and concentrated under reduced pressure. The residue was punfied through column 
cTomato^ a mixture of n-hexane and ethyl acetate at a ratio of 1 :1) to obtain the title compounds o 

S^SsKi) and Example 1-2 (4.83 g, 25.0%) as pale yellow crystals (Table 5). A crude product of 
7a and 7b (7a:7b =1:1, 23.2 g, 94.8%) was also obtained. 

Example 1 -3 

1-Methyl-7-methoxy-2-oxo-8-pentyloxy-1 ,2-dihydroquinoline-3-carboxylic acid methyl ester 

T01831 7-Methoxy-2-oxo-8-pentyloxy-1 ,2-dihydroquinoline-3-carboxylic acid methyl ester (1 .02 g 3.2 mmol) ob- 
Sin the stme^manner asin Examp.e 1-1 was dissolved in DMF (10 ml) and ^"^^CZSfS 
anhydrous potassium carbonate (0.89 g, 6.4 mmol) were added to th.s solut.on. After the ^ ur ^ S ™ £<Z 
external temperature of 60 o C for 1 .5 hours, a saturated aqueous solution of ammonium chlor.de (80 mf) was added 
r e XtoTd^Uhe solution to a P H of 8, and the solution was washed with ethy. acetate (50 ml x 2) . Th< » combined 
oraanic layer was successively washed with a saturated aqueous solution of sodium chlonde (50 ml) dned over an 
hSoui maqne^m sulfate, filtered to remove the desiccating agent, and concentrated under reduced pressure The 
%Z *™? P J!!te* through silica-gel chromatography (e.uent: a mixture of chloroform and ethy. acetate at a rat.o of 

10:1) to obtain the title compound (532 mg, 49.9%) (Table 5). p Yamn i a 

[0184] A compound shown in Example 1 -4 was obtained in the same manner as m Reference Examples and Example 
1 -3 above. Chemical structure and properties of the compound are shown in Table 6. 
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Example 2-1 

7-Methoxy-2-oxo-8-pentyloxy-1 ,2-dihydroquinoline-3-carboxy!ic acid 

5 [0185] 7-Methoxy-2-oxo-8-pentyloxy-1,2-dihydroquinoline-3-carboxylic acid methyl ester (240 mg) obtained in Ex- 
ample 1-1 was dissolved in methanol (7 ml) and water (3 ml), to which sodium hydroxide (1 20 ml) was added, and the 
solution was stirred at room temperature for 1 .5 hours. While the reaction vessel was cooled with ice, the solution was 
acidified with the addition of concentrated hydrochloric acid, and extracted with ethyl acetate (20 ml). The organic layer 
was dried over anhydrous sodium sulfate, filtered to remove the desiccating agent, and concentrated under reduced 

10 pressure to give the title compound (228 ml) (Table 6). 

[0186] Compounds shown in Examples 2-2 to 2-7 were obtained in the same manner as in Reference Examples 
and Example 2-1 above. Chemical structures and properties of the compounds are shown in Tables 6 to 8. 
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Example 3-1 

7-Methoxy-2-oxo-8-pentyloxy-1 ,2-dihydroquinoltne-3K;art>oxylic acid (2-pyridine-4-ylethyl)amide 



[0187] 7-Methoxy-2-oxo-8-pentyloxy-1,2-dihydroquinoline-3-carboxylic acid (30.0 mg) obtained in Example 2-1, 
2-pyridine-4-ylethylamine (36.0 mg), and 1 -hydroxybenzotriazole hydrate (17.3 mg) were dissolved in dimethylforma- 

20 mide (2 ml), and 1 -ethyl-3-(3-dimethyl- aminopropyl)carbodiimide hydrochloride (24.5 mg) was successively added to 
this solution while being cooled with ice. After the reaction solution was stirred at room temperature for 5 hours, ethyl 
acetate (3 ml) and a saturated aqueous solution of sodium hydro gencarbonate (3 ml) were added to this solution. The 
organic layer was separated and dried over anhydrous sodium sulfate, filtered to remove the desiccating agent, and 
concentrated under reduced pressure. The resultant residue was purified through column chromatography (eluent: a 

25 mixture of chloroform and methanol at a ratio of 25:1 ) to obtain the title compound (35 mg) as colorless crystals (Table 8). 
[0188] Compounds shown in Examples 3-2 to 3-4 were obtained in the same manner as in Example 3-1 above. 
Chemical structures and properties of the compounds are shown in Table 9. 



Example 3-5 

7-Methoxy-2-oxo-8-pentyloxy-1 f 2-dihydroquinoline-3-carboxylic acid (3,4-methyienedioxybenzyl)amide 



[0189] 7-Methoxy-2-oxo-8-pentyloxy-1,2-dihydroquinoline-3-carboxylic acid (50 mg, 0.164 mmol) obtained in the 
same manner as in Example 2-1 was dissolved in dichloromethane (1 ml), and DMF (cat.) was added thereto, followed 

35 by thionyl chloride (0.018 ml, 0.24 mmol), and then the solution was stirred at room temperature for 1 .0 hour. Toluene 
(4 ml x 2) was added to the reaction solution to remove the excess acid and thionyl chloride by evaporation, and an 
acid chloride was obtained as pale yellow crystals. The crystals were dissolved in dichloromethane (1 ml), and the 
solution was added dropwise to a solution of 3,4-methylenedioxybenzylamine (0.08 ml, 0.655 mmol) in dichloromethane 
(1 ml) prepared separately, and then the reaction solution was stirred at room temperature for 2 hours. The reaction 

40 solution was concentrated, and the residue was purified through column chromatography (eluent: a mixture of chloro- 
form and ethyl acetate at a ratio of 1 0:1 ) to obtain the title compound (47 mg, 65.4%) (Table 1 0). 
[0190] Compounds shown in Examples 3-6 to 3-54, and 3-60 were obtained in the same manner as in Reference 
Examples and Examples 3-1 and 3-5 above. Chemical structures and properties of the compounds are shown in Tables 
10 to 26, and 28. 

45 

Example 3-55 

8-(4-Hydroxypentyloxy)-7-methoxy-2-oxo-1,2-dihydroquinoline-3-carboxylic acid (3,4-methylenedioxybenzyl)amide 

so . [0191] In the usual manner, 8-hydroxy-7-methoxy-2-oxo-1 ,2-dihydroquinoline-3-carboxylic acid (3,4-methylenedi- 
oxybenzyl)amide (503 mg; Example 3^7) was alkylated with 1-methyl-4-bromo-1-t-butyldimethylsilyl ether obtained 
in Reference Example 8, and then t-butyldimethylsilyl group was removed to give the title compound (493 mg) (Table 
26). 

[0192] Compounds shown in Examples 3-56 to 3-59 were obtained in the same manner as in Example 3-55 above. 
55 Chemical structures and properties of the compounds are shown in Tables 27 and 28. 



27 



BNSDOCID: <EP 1 142B77A1_I_> 



EP 1 142 877 A1 



10 



Example 4-1 

7,8-Dihydroxy-2-oxo-1 ,2-dihydroquinoline-3-carboxylic acid [2-(4-fluorophenyl)ethyl]amide 

[0193] 7-Methoxy-2-oxo-8-pentyloxy-1 ,2-dihydroquinoline-3-carboxylic acid [2-(4-fluorophenyl)ethyl]amide (340 
mg 0 80 mmol) obtained in the same manner as in Example 3-5 was dissolved in dichloromethane (4 ml), and boron 
tribromide (1 .0 M solution in dichloromethane; 2.4 ml, 2.4 mmol) was added dropwise thereto at an internal temperature 
of -60°C under a nitrogen stream. The solution was allowed to warm to room temperature, and was stirred for 0.5 hour 
The reaction solution was poured into ice water (40 ml) to precipitate crystals. These crystals were collected through 
filtration, washed with water (1 0 ml), and dried under reduced pressure to give the title compound (247.5 mg, 90.7 /o) 
(Table 29). 



Example 5-1 

is 8-Butoxy-3-hydroxymethyl-7-methoxy-2-oxo-1,2-dihydroquionoline 

[01 94] 8-Butoxy-7-methoxy-2-oxo-1 , 2 -dihydroquinollne-3-carboxylic acid (1 .46 g, 5.00 mmol) obtained in the same 
manner as in Example 2-1 was dissolved in THF (20 ml), and triethylamine (1 .53 ml, 11 .0 mmol) and .sopropyl chlo- 
rocarbonate (1.35 g, 11.0 mmol) were successively added thereto while being cooled with ice. After the solution was 

20 stirred at the same temperature for 1 5 minutes, an aqueous solution of sodium borohydride (2.08 g, 55.0 mmol, 20 ml) 
was added thereto while being cooled with ice, and the solution was further stirred at the same temperature for 1 hour. 
A 50% sodium hydroxide aqueous solution (20 ml) was added to the solution, which was then stirred at room temper- 
ature for 1 hour, and water (50 ml) and chloroform (50 ml) were added thereto to separate the orgamc layer. The 
aqueous layer was further extracted with chloroform (30 ml), and the combined organic layer was dried over magnesium 

25 sulfate, filtered to remove the desiccating agent, and concentrated under reduced pressure. The mutant residue was 
purified through column chromatography (eluent: a mixture of hexane and ethyl acetate at a ratio of 1 :3) to obtain the 
title compound (1 .28 g, yield 92%) as colorless crystals (Table 29). 

[0195] A compound shown in Example 5-2 was obtained in the same manner as in Example 5-1 above. Chemical 
structure and properties of the compound are shown in Table 29. 
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Example 6-1 

N-(4-Fluorophenyl)carbamic acid (8-butoxy-7-methoxy-2-oxo -1,2-dihydroquinolin-3-yl)methyl ester 

[0196] 8-Butoxy-3-hydroxymethyl-7-methoxy-2-oxo-1,2-dihydroquionoline (100 mg, 0.361 mmol) obtained in the 
same manner as in Example 5-1 was dissolved in chloroform (1 ml), and triethylamine (10 uJ) and 4-fluorophenyl 
isocyanate (45 ul, 0.396 mmol) were successively added thereto while being cooled with ice. The mixture was stirred 
at the same temperature for 5 hours, to which methanol (1 00 u.l) was added, and concentrated under reduced pressure. 
The resultant residue was dissolved in THF, silica gel was slurried with the resultant solution, and the solution was 
purified through column chromatography (eluent: a mixture of hexane and ethyl acetate at a ratio of 1 :3) to obta.n the 
title compound (128 mg, yield 86%) as colorless crystals (Table 30). 

Example 6-2 

45 N-Pyridine-4-ylcarbamic acid (8-ethoxy-7-methoxy-2-oxo-1 ,2-dihydroquinolin-3-yl)methyl ester 

[0197] 8-Ethoxy-3-hydroxymethyl-7-methoxy-2-oxo-1 ,2-dihydroquionoline (1 00 mg, 0.4 mmol) obtained in the same 
manner as in Example 5-1 was suspended in methylene chloride (1 .5 ml), and pyridine (39 ul, 0.48 mmol) and 4-ni- 
trophenylchloroformate (97 mg, 0.48 mmol) were added thereto while being cooled with ice. The mixture was stirred 

so at the same temperature for 1 hour. After completion of the reaction, dimethylformamide (1 .5 ml) was added, and then 
triethylamine (280 ul. 2.0 mmol) and 4-aminopyridine (188 mg, 2.0 mmol) were added to the reaction mixture while 
being cooled with ice, and the mixture was stirred at room temperature for 15 hours. After completion of the react.on, 
chloroform (15 ml) and a saturated aqueous solution of sodium bicarbonate (15 ml) were added to the m.xture for 
separation The organic layer was dried over anhydrous sodium sulfate, filtered to remove the desiccating agent, and 

55 concentrated. The resultant residue was purified through preparative thin layer chromatography (developing eluent: a 
mixture of chloroform and methanol at a ratio of 90:1 0) to obtain the title compound (56 mg, yield 38%) as pale yellow 
crystals (Table 30). 
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Example 7-1 

3-Dimethylaminomethyl-8-ethoxy-7-methoxy-2-oxo-1 ; 2-dihydroquinoline 

5 [01 98] 8-Ethoxy-3-hydroxymethyl-7-methoxy-2 : oxo-1 ,2-dihydroquinoiine (200 mg, 0.80 mmol) obtained in the same 
manner as in Example 5-1 was dissolved in THF (5 ml), and triethylamine (134 |il, 0.96 mmol) and methanesutfonyl 
chloride (68 u.l, 0.88 mmol) were successively added thereto while being cooled with ice. The mixture was stirred at 
the same temperature for 30 minutes, to which 40% aqueous solution of dimethylamine (7.0 ml) was added at a time, 
and was further stirred at room temperature for one hour. Water (20 ml) and chloroform (20 ml) were added to the 

10 reaction solution, and the organic layer was separated. The aqueous layer was further extracted with chloroform (10 
ml), and the combined organic layer was concentrated. The resultant residue was dissolved in 1 N hydrochloric acid 
(5 ml), and the solution was washed three times with ethyl acetate (5 ml x 3). The aqueous layer was neutralized with 
a saturated aqueous solution of sodium bicarbonate, and was extracted two times with chloroform (5 ml x 2). The 
combined organic layer was dried over magnesium sulfate and concentrated under reduced pressure, and the resultant 

15 residue was washed with hexane to give the title compound (1 28 mg, yield 58%) as colorless crystals (Table 30). 

Example 7-2 

8-Butoxy-3-aminomethyl-7-methoxy-2-oxo-1 ,2-dihydroquinoline 

20 

[0199] 8-Butoxy-3-hydroxymethyl-7-methoxy-2-oxo-1 ,2-dihydroquinoline (431 mg, 1 .55 mmo!) obtained in the same 
manner as in Example 5-1 was dissolved in THF (10 ml), and triethylamine (260 uJ, 1.87 mmol) and methanesulfonyl 
chloride (132 p.!, 1 .71 mmol) were successively added thereto while being cooled with ice. The mixture was stirred at 
the same temperature for 20 minutes, to which 28% aqueous ammonia (20 ml) was added at a time, and was further 

25 stirred at room temperature for 1 hour. Water (20 ml) and chloroform (20 ml) were added to the reaction solution, and 
the organic layer was separated. The aqueous layer was further extracted with chloroform (10 ml), and the combined 
organic layer was dried over magnesium sulfate, filtered to remove the desiccating agent, and concentrated under 
reduced pressure. The resultant residue was purified through column chromatography (eluent: a mixture of chloroform, 
methanol and aqueous ammonia at a ratio of 90:1 0:1 ) to obtain the title compound (146 mg, 34%) as colorless crystals 

30 (Table 31). 

[0200] A compound shown in Example 7-3 was obtained in the same manner as in Example 7-1 or 7-2 above. 
Chemical structure and properties of the compound are shown in Table 31 . 

Example 8-1 

35 

N-[(8-Butoxy-7-methoxy-2-oxo-1,2-dihydroquinoline-3-yl)-methyl]-N'-(4-fluorophenyl)urea 

[0201] 8-Butoxy-3-aminomethyl-7-methoxy-2 -oxo-1 ,2-dihydroquinoline (56.6 mg, 0.205 mmol) obtained in Example 
7-2 was dissolved in chloroform (1 ml), and 4-fluorophenyl isocyanate (25.6 uJ, 0.225 mmol) was successively added 
^o thereto while being cooled with ice. The mixture was stirred at the same temperature for 30 minutes, to which methanol 
(30 uJ) and triethylamine (30 uJ) were added, and was further stirred for 30 minutes. The reaction solution was con- 
centrated under reduced pressure, and the resultant residue was washed with toluene to give the title compound (73 
mg, yield 86%) as colorless crystals (Table 31). 

45 Example 8-2 

N-[(8-Butoxy-7-methoxy-2-oxo-1,2-dihydroquinoline-3-yl)-methyl]-(4-hydroxyphenyl)acetamide 

[0202] 8-Butoxy-3-aminomethyl-7-methoxy-2-oxo-1 ,2-dihydroquinoline (77.7 mg, 0.281 mmol) obtained in Example 
so 7-2, 4-hydroxyphenylacetic acid (47.0 mg, 0.309 mmol) and N-hydroxybenzotriazole (41.8 mg, 0.309 mmol) were dis- 
solved in DMF (3 mi), and EDC (59.2 mg, 0.309 mmol) and triethylamine (30 uJ) were successively added thereto. The 
mixture was stirred at 50°C for 3 hours, and then a saturated aqueous solution of sodium bicarbonate (3 ml) and toluene 
(5 ml) were added thereto. The precipitated crystals were collected through filtration, and washed successively with 
water, 1 N hydrochloric acid, water, and ethyl acetate to give the title compound (88 mg, yield 76%) as colorless crystals 
55 (Table 32). 
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Table 1 



Ref.Ex.No./stnactare/character/mp (°C) 



1H NMR U) ppm 



MS 



I 



CHO 



MeO 




CDC13.300MHz 

9.80(1H^) 

7.64(lH,(U=*.6Hz) 

7.09(lH4J=8.6Hz) 

4.11(2H,U-=6.6Hz) 

3.99(3Rs) 

1.60-1.80(2H.ro) 

1.23-1.47(411,110 

0.92(3H,U=7.1Hz) 



FAR+ 
268[M+H+]1 
(80) 

198 (100) 



CHO 



MeO 




CDCI3300MHz 

9.52(lH.s) 

7^2(IHAJ=5-0Hz) 

6.9WlHAJ=9-OHz) 

4.41(2^^.^) 

3S7(3fis) 

2.0-23(2HJ)s) 

l.-M.9(2H,m) 

13-l-5(4H,m) 

0.92(3H,t^7.2Hz) 



[FAB-K 
|238[M+H+]| 
1(100) 




CHO 



CDC13.300MHZ 

9.84(s, 1H) 
7.45<s, 1H) 

7.43(4 1H, J =8.7 Hz) 
6.98(d, 1H, J = 8.7 Hz) 
6.40(bs, 1H) 
4.00(s, 3H) 



MeO 



Pale yellow crystal / 1 13-1 14 



IFAB+ 

153IM+H+1| 
(100) 
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Table 2 



5 


Ref.ExJ^o./structure/character/mp (°C) 


IH NMR (a) ppm 


IRcnr 1 


MS 


10 


4a 


DMSO-d6300MHz 
10.91(bs, IH) 
9J7(s, IH) 
7J9(ctIHJ=8.4Hz) 
735(dlHJ=8.4Hz) 
3.99<3H,s) 




FAB- 

232[M+H+] 
(20) 

185(100) 


15 


OH 








20 


/ 








25 


4b 

N0 2 


DMSOd6300MHz 
10.91(bs, IH) 
10.1 8(s, IH) 
7.83(s, IH) 
7.22(s. IH) 
3.96(3H,s) 




FAB- 

232[M+H+] 
(20) 

185(100) 


30 


MeO"^^ 








35 


OH 

/ 








40 
45 


- 5a 


CDC13 300MHz 
9.79(s, IH) 

7.64<d, IH, J = 8.6 Hz) 
» .va>v.\1» in« j — o.o nz; 
4.09(t, 2H, J = 6.7 Hz) 
4.00(5, 3H) 
1.7-1.8(m, 2H) 

0.92(t,3H, J = 7.1 Hz) 






SO 










55 
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Table 3 



| Ref Ex.No./structure/character/mp (°C) 


IH NMR (*) ppm jlRcnr 1 


MS 


I C 

5b , 
N0 2 } 

iTV CBo; 


2>CI3,300MHz 
0.43(s, IH) 
>61(s. IH). 
F J9(s, IH) 

kl6(t,2H.J = 6.7Hz) 

U6(s, 3H) j 

t.8-Z0(m,2H) 

L3-1.5(m, 4H) 

3.94{u 3H, J = 6.9 Hz) 






I 6a 

XX 

/ 


CDC13300MHZ j 
9_50(bs.2H) 1 
7.81(s, IH) 1 
7J8(d, lH,J = 8.4Hz) j 
7.00(d, IH. J = 8-4 Hz) | 
4.05(t,ZH, J = 6.9Hz) 
3.93(s,3H) 1 
l.6-!.9(m, 2H) 1 
1 3-1.5(m, 4H) 
0.9Kt, 3H. J = 6.9 Hz) 




354[M+H+] 
(100) 


L 6b 

NO a 
JL^i HO2C 

j MeO 

/ 


CDC13300MHZ 
930(bs,2H) 
8.67(s, IH) 
7.76(s f IH) 
6.82(5, IH) 

4.1UU, atx, J — O.y rii; 
3.97(s, 3H) 
1.8-2.0(m, 2H) 
U-1.5(m, 4H) 
0.9KV3H, J = 6.9 Hz) 




FAB+ ! 
354[M+H+]| 
(100) j 
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Table 4 



Ref^x.No./structure/chaiacter/mp (°C) 


IH NMR (S) ppm 


IRcnf 1 


MS 


7a 

Pale blown crystal / 


CDC!3J00MHz 
7J3(s, IH) 

7.l9(d IH. J = 8.8 Hz) 
6.97(d, IH. J = 8.8 Hz) 
4.04{u 2H. J = 6.8 Hz) 
3.93(s, 3H) 
3.83(s, 3H) 
3.79(s, 3H) 
l/M-S(m.2H) 
1.3-l-5(m, 4H) 
0.92(t, 3H. J = 7.0 Hz) 




FAB+ 

382[M-H+] 
(100) 


7b 

MeO 

Pale blown crystal / 


CDC13300MHZ 
8.22(s, IH) 
7.76(s, IH) 
6.SS(s, IH) 

4.11(t, 2H, J = 6.7 Hz) 
3.97(s, 3H) 
3.88(s, 3H) 
3 66fs 3H* 
l.g-2.0(m, 2H) 
1.3-Uftn, 4H) 
0.94(1, 3H f J = 6.8 Hz) 




FAB+ 

382[M-H+] 
(100) 



40 



I 

45 



50 
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Table 5 



Ex.No./stnicture/character/mp (°C) 



1H NMR ( £ ) ppm 



IRcnr 1 



MS 



1-1 



MeO 




CO e Me 



CDC13^00MHz KBr 
9.04(lH,bs) 3423 
8.50 (1H4) 2952 
7.36(lH,dJ==9-0Hz> 1742 
6.88 (lH,<U=9.0Hz) 1642 
4.13 (2H,U=6.9Hz) 1505 
3.96 (3H.s) 1269 
3.74 (3H,s) 
1.7-1.9 (2Hon) 
1JM.5 (4Hjn) 
0.94 (3H,U=7.2Hz) 



FAB+ 

320(M+H+)| 
(100) 
288(70) 



Colorless crystal / 130-131 



1-2 



OMe 



MeO 



II A I 



N 



I CDC13300MH2 

12.6 (s, 1H) . 
i 8^4 (s, 1H) 
6.98 (s, 1H) 
6.95 (s, 1H) 
4.04 (t.2H, J -6.9 Hz) 
4.04 <s, 3ff) 
1 3.70 (s. 3H) 

1.8-2.0 (m. 2H) 

1.3-1.6 (rn,4H) 
I 0.95 (t, 3H, J « 6.9 Hz) 



KBr I FAB+ 
3444 32D(M+H+>J 
2953 (100) 
1730 | 288(100) 
1645 
1571 
1511 
1484 
1421 
1269 
1228 
1900 



Colorless crystal / 194-195 



1-3 




OMe 



CDC13,30OMHz 
833(s, 1H) 

736(d, 1H,J=*8J Hz) 
\6S2&. 1H, J = 8.7 Hz) 
I 3.98(s, 3H) 

3.97(s, 3H) 

3.94(s, 3H) 
I 3.850, 2H, 6.8 Hz) 

1.7-1.9(m, 2H) 
I L3-1.5(m f 4H) 

0.93(t, 3H, J = 6.9 Hz) 



KBr ] FAB+ 
2938 334[M-H+] 
1703 J (100) 
1659 
1613 
1590 
1500 
1453 
1274 
1059 
800 



Pale blown crystal/ 102-103 
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Table 6 



ExJ^oystructure/characterAnp (°C) 


IH NMR .( S ) ppm I 


R cnr 1 


MS 


1-4 

O 

Me 


DMSO-d63G0MHz 
g.42(s, IH) 
7.44{s, IH) 
6.97(s, IH) 

3.98(C 2H, J = 6.6 Hz) 
3.97(s, 3H) 
3.78(s, 3H) 
3.65(s t 3H) 
J.7-1.9(m. 2H) 
1.3-1 JOn. 4H) 
0.90(t, 3H. J = 6.8 Hz) 


KBr 

2948 
1736 
1260 
1080 
795 


FAB+ 

334{M+H+) 

(300) 

302(100) 


Colorless crystal / 12A-125 








2-1 


CDC13300MHX 

14.00(lH,s) 

9.42(lH,bs) 

8.87(IH^) 

7^1(lH4J=9.0Hz) 

7.03(lH4J=9.0Hz) 

4.18(2H,tf=6.9Hz) 

4.0K3IU) 

1.7-1. 8(2H,m) 

1.3-1 .5(4H,m) 

0.95(3H,tJ=6.9Hz) 


KBr 

3423 
2952 
1742 
1642 
1505 
1269 


FAB+ 

306[M+H+] 

(100) 


Pale yellow crystal / 178-179 








. 2-2 

MeO^T N O 


CDC13 300MHz 

14.98 (brs. IH) 

9.51 (brs, IH) 

8.87 (s, IH) 

7.51 (d, J=9.0 Hz, IH) 

7.04 (d, J=r9.0 Hz, IH) 

4.20 (U J=6.9 Hz. 2H) 

4.02 (s. 3H) 

1.81 (ra, 2H) 

1.51 (m. 2H) 

1.00 (W=6.9 Hz, 3H) 


KBr 

1723 
1630 
1506 
1283 
1258 
1099 




Colorless crystal / 182-184 
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Table 7 



Ex.N o ./structure7charactgr/mp (°C) 



2-3 



10 



15 



20 



25 



MeO 




CDC13300MHz j KBr 

14.00 (br s, 1H) 1736 

71(brs. 1H) [1634 

8.88 (s. 1H) 1504 

7.52 (<L J=9.0 Hz, 1H) 1474 

7.04 (d,J=9.0 Hz, 1H) I 1282 

4.29(q,J=6.9Hz,2H) 1259 

4.02 (s, 3H) I 1095 
1.44 (t, J=6.9 Hz, 3H) 



OEt 



Colorless crystal / 242-244 



2-4 



30 



35 



40 



45 



50 



55 




1H NMR ($) ppm 



(IR cnfM 



MS 



DMSO-d6,300MHz 

1237(brs,lH) 

8.90(s f lH) 

7.81(<tiHJ=9.2Hz) 

7.27(d,lHJ=9.2Hz) 

3.97(m,5H) 

1.80(q^HJ=7.3Hz) 

0.95(u3HJ=7.6Hz) 



MeO 



Colorless crystal / 178-181 



2-5 




MeO 



H 



DMSOd6300MHz 
14.96(s, 1H) 
13.05(s, 1H) 
8.81<s* 1H) 
7 J5(s, 1H) 
7.01(s, 1H) 

4.0l(t, 2H, J = 6.6 Hz> 
3.90(s, 3H) 
L7-1.9(m, 2H) 
13-I-5(m, 4H) 
0.91(t,3H,J = 6.8Hz) 



Colorless crystal / 290<dec. 



KBr 

3188 
1735 
1630 
1507 
1286 



KBr * 
[3422 
1685 
1211 



FAB+ 

305(M+ 

H+X100) 
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Table 8 



5 


ExJNToystrucmre/character/mp CO 


IH NMR ( <J ) ppm |l 


Rcnr 1 } 


MS j 


10 
15 


2-6 

O 

MeO / J N O 
^v^-^O Me 


DMSO-d6300MHz I 
14.58(s. IH) 

8 76(s. IH) 1 
752(d,lH,J = 8.8Hz) 
7.07(d, IH, J = 8.8 Hz) 
4.02(s, 3H) 
3.93(s.3H) 

3.91ft, 2H.J = 6.9 Hz) | 
1.7-1.9(m, 2H) 
1.3-1.5(in. 4H) 
0.95(t,3H,J = 7.I Hz) 


KBr 

2956 

1735 

1622 

1560 

1509 

1458 

1379 

1280 

1067 


FAB+ 

320(M+H+) 

(100) 

302(100) 


20 


Colorless crystal / 188-189 








25 
30 
35 


2-7 

O 

Me 

Colorless crystal / 196-197 


CDCI3J0OMHz | 
14.70(s, IH) 

8.78(s f IH) ! 
7.11(s, IH) 1 
6.83(s, IH) 

4.08ft, 2H, J = 6.8 Hz) 
4.06(s, 3H) 
3.86(s, 3H) 
1.8-2.0(nw 2H) 
13-1.5{m, 4H) 
0.95ft, 3H, J = 7.1 Hz) 


KBr 

3448 
1718 
1654 
1560 
1508 
1271 


FAB+ 1 

320(M+H+)| 
(50) 

302(100) 1 


40 
45 
50 
55 


. 3-1 

MeO'y'j ° 

Colorless crystal / 98.0~99.0t: 


CDC13300MHz 

9.74(lH,bt) 
9.13(lH,bs) 
8.49(1HU) 
8.53(2H,dJ=6.0Hz) 
7.46(lH,dJ=8.9Hz) 
7.22(2HAJ=6.0Hz) 
6^4(lH4J=8.9Hz) 
4.14(2H,U=6.9Hz) 
3.98(3H,s) 
3.76(2H,qJ=6.7Hz) 
* 2.97(2H.U=7^Hz) 
l.74-1.88(2Hjn) 
1.35-1.53(4H,m) 
0.95(3H,U=7.1Hz) 


I KBr 

13257 
2938 
1672 
1622 
1530 
1261 
1112 
805 


FAB+ 1 
410[M+H+]I 
(60) 
i 288 (60) 
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Table 9 



Ex.No./stracture/character/mp (°C) 



3-2 



MeO 




Colorless amorphous / 



1H NMR id) pp m 

CDC13300MHz 
9.87(lH.bt) 
9.1CKlH,bs) 
8.89<lH,s) 
7.45(lH,dJ=8.8Hz) 
7.18(2H,(U=8.3H2) 
6.93(llWJ=8.8Hz) 
6.66(2H4J=8.3Hz) 
4-56(2H,dJ^0Hz) 
4.13(2H,U=6.9Hz) 

3.97(3Rs) 
l.71-l.87(2H,m) 
130-1.50(4H,m) 
G.94(3H,U=7.1Hz) 



IRcnP 

KfiT 

3232 
2954 
1668 
1622 
1520 
1260 
1109 
801 



MS 

FAB+" 

410[M+H+] 
(40) 

288 (20) 



3-3 



MeO 




Colorless crystal / 125.0~126.or 



CDC13 ,300MHz 

9.63(lH.bt) . 

SU0(lH,bs) 

8.85(lH^s) 

7.44(lH4J=8.7Hz) 

7.07(2H4 f J=8.4Hz) 

6^3(lH4J==8.7Hz) 

6.66(lH,cU=8.4Hz) 

4.13(2H,tJ=6.8Hz) 

3.97(3H,s) 
3.67(2H,qJ=6.8Hz) 

Z83(2H,U=7.2Hz) 
1.75-1, 88(2H,m) 
130-1.50(4am) 
0.95(3H,tJ=7.2Hz) 



KBr 

3248 

2928 

1672 

1625 

1539 

1260 

1112 

802 



FAB+ 

424[M+H+] | 
(40) 



3-4 



MeO 




DMSOd6.300MHz 

!Zl(lH,s) 

U.7(lH,s) 

8.88(lRs) 

7.77(2H4J=9.0Hz) 

7.75(lH4J=9-0Hz) 

7.26(2H,dJ=9.0Hz) 

7.18(1H,cU=9.0Hz) 

4.Q0(2HaJ=6.9Hz) 

1.70-1.83(2H,rn) 

1.30-1.50<4H,m) 

0.89(3H,cJ*7.2Hz) 



Colorless crystal / 267.0-268.0t: 



KBr 

2954 

1672 

1622 

1552 

1498 

1284 

1263 



FAB+ 
296 (30) 
288 (100) 
218 C70) 



38 



EP1 142 877 A1 



Table 10 



5 


Ex.No7structure/characterAiip (°C) 


IH NMR (S) ppm I 


R cnf 1 


MS 


10 
15 
20 


3-5 

O 

XXX H XX 

o^L^-^ o—i 

Colorless crystal / 126-127 


CDC13,300MHz 
13.99 9.18(bu IH) 
9.18(s, IH) 
8.90(s, IH) 

7.47(4 IH, J = 8.8 Hz) 
6.95(d. IH, J = 8.8Hz) 
6.8-6.9(01. 2H) 
6.77(d, IH, J = 7.9 Hz) 
5.95(s, 2H) 

4.59(d, 2H, J = 5.8 Hz) 
4.14(t. 2H, J = 8.7 Hz) 
3.99(s, 3H) 
L7-1.9(m. 2H) 
1.3-1.5(m, 4H) 
0.95(t,3H, J = 7.1 Hz) 


KBr 

2956 
1684 
1619 
1535 
1263 


FAB+ 

439fM+H+] 
000) 


25 
30 
35 


3-6 

MeO -^f^ N O 
OEt H 

Colorless crystal / 201-211 


CDC13300MHz 

9.80 (hrt, J=5.9Hz, IH) 
9.21 (brs, IH) 

8.81 (s, IH) 

8.58 (d, J=5.9Hz,2H) 
7.53 (d, J=6.2 Hz, 2H) 
7.47 (d, J=8.8 Hz, IH) 
6.96 (cW=8.8Hz, IH) 
4.25 (q. J=7.1 Hz, 2H) 
3.99 (s. 3H) 
3.83(q.J=6.6Hz,2H) 
3.12 (t, J=7.0 Hz, 2H) 
1.43 (t, J=7.1 Hz, 3H) 


KBr 

1672 
1626 
1538 
1500 
1375 
1286 
1260 
1223 
1115 


(ESI+) 

368 

264 

246 

(ESI-) 

366 

323 


40 
45 
50 
55 


, 3-7 

Colorless crystal / 106-107 


9.71(bu IH) 
9.18(s, IH) 
8.86(s, IH) 

7.44(d, 1H,J = 8.7 Hz) 
7.12(d,2H.J = 8.4 Hz) 
6.93(d, 1H,J = 8.4 Hz) 
6.80(d. 2H. J = 8.4 Hz) 
6.23(s, IH) 

4.12(t,2H,J=6.6Hz) 
3.97(s, 3H) 

3.70(q,2H, J = 7.2Hz) 
2.87(1, 2H,J = 7.2 Hz) 
l.7-1.9(m. 2H) 
1.3-l-5(nv,4H) 
0.94(t, 3H. J = 7.2 Hz) 


KBr 

3246 
2932 
1673 
1625 
1537 
1515 
1500 
1262 
1110 


FAB+ 
425(M+H+) 
000) 
288(75) 
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Table 11 



Ex.No Jstructure/character/mp (°C) 



1H NMR ( S ) ppm 



. cnf J 



MS 



3-8 



MeO 




Colorless crystal / 105-106 



9.67(bt, 1H) 
9.1KS.1H) 
8.85(s, 1H) 

7.45(d, IH, J * 8-7 Hz) 
7.2-7.3(m, 2H) 
7.00{t, 2H, J = 8.7 Hz) 
6.93(d. ia J = 8.7 Hz) 
4.13ft 2H, J = 6.9 Hz) 
3.97(s, 3H) 

3.97(q,2H, J = 7.2 Hz) 
2.92ft 2H, J = 7.2 Hz) 
1.7-1.9(m.2H) 
13-1.6(m, 4H) 
0.95ft 3H, J = 6.9 Hz) 



KBr 



FAB+ 



3286 427(M+H+) 



2962 
1661 
1614 
1533 
1497 
1262 



(100) 
288(40) 



3-9 



MeO 




CDC13 ,300MHz 
l0.16(bt, IH) 
9.26(s, IH) 
8.90(s, IH) 

8.55(4 2H, J = 6.8 Hz) 
7.47(4 IH, J = 8.8 Hz) 
7.28(4 2H. J = 6,8) 
6.87(4 IH, J = 8.8 Hz) 
4.70ft 2H, J = 6.0 Hz) 
4.15ft 2H, J = 6.9 Hz) 
3.99(s, 3H) 
1.7-1. 9(m,2H) 
1.3-1.5(m, 4H) 
0.95ft 3H, J = 6.9 Hz) 



Colorless crystal / 164-163 



, KBr 

2956 
1684 
1619 
1535 
1263 



FAB+ 

396(M+H+)j 
(100) 
288(40) 



3-10 




Yellow oil / 



CDC13300MHz 

9.76(bt, IH) 
9.12(s, IH) 
8.85(s, IH) 

7.44(4 IH, J = 9.0 Hz) 
6.93(4 IH, J = 9.0 Hz) 
4.13ft 2H, J = 6.9 Hz) 
3.97(s, 3H) 

3.60(q, 2H, J = 6.6 Hz) 
2.59ft 2H, J = 6.6 Hz) 

2.4- 2^(iru 4H) 
1.7-1.9(m, 2H) 

1.5- 1.7(m, 4H> 
1.3-1.5(nu 6H) 
0.95ft 3H. J = 6.9 Hz) 



Neai 


FAB+ 


2932 


416(M+H+) 


1667 


(100) 


1537 


331(50) 


1504 


288(40) 
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Table 12 



ExJ^o./structure/character/mp (°C) 


1H NMR (£) ppm 1 


R car 1 


MS 


3-11 




CDCI3 300MHz 


KBr 


FAB+ 




9.8 l(bt, 1H) 


3438 


418(M+H+) 






9.13(s, IH) 


2953 


(100) 






8.86(s, 1H) 


1718 








7.45(4 1H, J =8.9 Hz) 


1639 




O 


6.94(4 1H. J = 8.9 Hz) 


1507 




II 1 I H 


4.130, 2H. J = 6.9 Hz) 


1486 




3 98fs 3fO 


1287 






3.7-3.8(m, 4H) 






MeO'^f^N O 




3.6l(q, 2H, J = 6.4 Hz) 








2.620, 2H, J = 6.4 Hz) 
25-Z6(m, 4H) 
1.7-1.9(m, 2H) 
1.4-1.5(m, 4H) 






Coloriess crystal / 94-96 




0.950, 3H, J = 7.1 Hz) 












3-12 




CDC13.300MHz 


KBr 


FAB+ 




10.07(bt, IH) 


2956 


396<M+H+) 






9.16(s, IH) 


1684 


(100) 






8.89(s. IH) 


1618 


288(40) 


O 




8 64(s IH) 

5.5Z(4 iri. J = 1./ tiz) 


1537 








7.7(4 IH, J = 7.9 Hz) 






T \ 


7 A7ft IP J — ft R Hz^ 








7^6(dd, IH, J = 7.9, 1.7 Hz) 






MeO y N O 




6.95(4 IH, J = 8.8 Hz) 








4.70(4 2H, J = 6.0 Hz) 
4.140. 2H, J = 6.9 Hz) 
3.98(s, 3H) 
1.7-1.9(ro, 2H) 






Colorless crystal / 143-144 




13-1.5(m, 4H) 








0.94(t,3H,J = 7.IHz) 






. 3-13 




CDC13 ,300MHz 


KBr 


FAB+ 




10.35(bt, IH) 


2931 


396(M+H+) 






9.17(s, IH) 


1668 


(100) 






8.9(Ks. IH) 


1622 


288(40) 


O 




8.60(4 IH, J = 4.7 Hz) 


1526 








7.65(dt, IH, J = 7.7, 1.7 Hz) 


1262 






7.46(4 IH, J = 8.9 Hz) 








7.61(1, IH, J = 7.7 Hz) 






MeO^f^ N O 




7.16(dt, IH, J =4.7, 1.7 Hz) 








6.94(4 IH, J = 8.9 Hz) 








4.840, 2H, J = 5.6 Hz) 
4.14(1, 2H, J =6.9 Hz) 
3.98(s, 3H) 
1.7-1.9(m, 2H) 






Colorless crystal / 141-142 




13-l-5(m, 4H) 
0.94(1, 3H,JT = 6.9 Hz) 
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Table 13 



Ex.No./structure/character/mp (°C) 



1H NMR {$) ppm 



IR cnr 1 



MS 



3-14 



MeO 




Colorless crystal / 91-93 



CDC13,300MHz 
9.97 (9.97 (br t. J=*5.9 Hz, 1H)| 
9.12 (brs. 1H) 
8.86 (s, 1H) 
7.45(4J=8.8Hz,lH) 
735-7.23 (m, 5H) 
6.93(cU=8.8 Hz, 1H) 
4.14 (t, J=7.0 Hz, 2H) 
3.97 (s, 3H) 
3.74 (q, J=6.8 Hz, 2H) 
2.95 J =7.1 Hz, 2H> 
1.81 (quintet, J=7.1 Hz, 2H) 
1.51 (rn, 2H) 

1.00 (t, J=7.3 Hz, 3H>br t, 
J=5.9 Hz, 1H) 



KBr 


(fab+, NBA) 


1660 


395 


1613 


274 


1535 


218 


1375 1 




1260 


(fab-, NBA) 


1133 


393 




1 3Q5 




153 



3-15 




Colorless crystal / 125-127 



CDC13,300MHz 

9.67 (br t, J=5.9 Hz, 1H) 

9.12 (br s, 1H) 

8.85 (s, 1H) 

7.45(d,J=8.8Hz, 1H) 

7.24 (m, 2H) 

7.00 (m, 2H) 
6.93 (d, J=8.8 Hz, 1H) 
4.14 (t, J=7.0 Hz, 2H) 
3.97 (s, 3H) 
3.71 (q,J=6.8 Hz. 2H) 
2.92(t,J=7.1Hz,2H) 
1.80 (quintet, J=7.1 Hz, 2H) 
1.51 (m, 2H) 
1.00 (t,J=7.3 Hz, 3H) 



2964 
1661 
1613 
1532 
1376 
1259 
1111 



(fab+, 
j NBA) 

413 

274 
1218 

| (fcb-.NBA) 

411 
1305 

153 



3-16 



MeO 




Colorless crystal / 135-136 



CDO3300MH2 
9.73 (br t, J=5.9 Hz, 1H) 

9.14 (br s, 1H) 
8.85 (s. 1H) 
8.53(d,J=6.2Hz,2H) 
7.45 (<U=8.8 Hz, 1H) 
7.21 (<U=5.9Hz,2H) 
6.94(d,J=8.8 Hz, 1H) 

4.15 (t, J=6.9 Hz, 2H) 
3.98 (s, 3H) 
3.76(q,J=6.7Hz,2H) 
2.96 (t, J-7.3 Hz, 2H) 

1,80 (quintet. 1=7.5 Hz, 2H) 

1.51 (m, 2H) 

1.00 (t, J=7.3 Hz, 3H) 



< (fab4-,NBA)j 
396 
274 
218 

(feb-,NBA> 
I 394 
I 305 

153 
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Table 14 



1 Ex-No./structure/character/mp (°C) 


IH NMR ($) ppm I 


Rcnf 1 


MS 






3-17 

O fj^N 

I JL X H 

MeO^fa ° HQ 
Colorless crystal / 218 (decomp) 


DMSO-d6300MHz 
(brs. IH) 

9.79 (t, J=5.9 Hz, IH) 

8.84 (<U=6.6HzuHJ=6.6Hz) 

8.72 (s. IH) 

8.00 (d. J=6-6 Hz, 2H) 

7.68 (d, J=8.8 Hz, IH) 

3.99(U=6.9Hz,2H). 

3.93 (s, 3H) 

3.75(q,J=6-5Hz,2H) 

3.19 (t, J=6.6 Hz, 2H) 

1.76 (quintet, j=7 3 Hz. 2H) 

1.41 (m, 2H) 

0.93 (t. J=73 Hz, 3H) 


KBr 

1676 

1626 

1537 

1499 

1370 

1284 

1260 

1113 


(ES1+) 
396 
292 
274 

(ESI-) 
394 
338 
322 




3-18 

MeO / y N N O 
OEt H 

Colorless crystal / 172-173 


CDCl3,300MHz 

9.67 (br t. J=5.9 Hz, IH) 

9.17 (br s, IH) 

8.86 ($, IH) 

7.46(d.J=8.8Hz, IH) 

7.24 (m. 2H) 

7.00 (m. 2H) 

6.94 (d, J=8.8 Hz, IH) 

4.23 (q,J=7.lR2Hz) 

3.98 (s, 3H) 

3.70(q.J=7.lHz,2H) 

2.92 (t, J=7.l Hz. 2H) 

1.42 (t, J=7.0 Hz. 3H) 


KBr 

1666 

1626 

1509 

1262 

1218 

1114 


(ES1+) 

385 

264 

246 | 
(ESI-) 

31S3 

355 
341 


, 3-19 

J JL X H f 

Colorless crystal / 115-116 


CDCl3300MHz 

9.65(bt, IH) 
9.l2(s, IH) 
8.82(s. IH) 

7.40(4 IH, J = 8.8 Hz) 
6.9-73(m, 4H) 
6.90(4 IH, J = 8.8 Hz) 
4 09(l2H J = 6.6 Hz) 
3.93(s, 3H) 

3.67(q. 2H. J =7.0 Hz) 
2.96(t, 2H, J = 7.0 Hz) 
1.7-1.9(m, 2H) 
13-1.5(m, 4H) 
0.91 (t, 3H, J = 7.0 Hz) 


KBr 

3235 
2951 
1663 
1611 
1530 
1483 
1286 


FAB+ 

427(M+H+) 

000) 
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Table 15 



Ex.Ho./structure/character/mp (°C) 



3-20 



10 



15 



20 



25 



30 



MeO 




1H NMR ( 8 ) ppm 



Colorless crystal / 115-116 



9.69(bt, 1H) 
9.l6(s, 1H) 
8.86(s, 1H) 

7.45(cL IH, J = 9.0 Hz) 
7.2-7.4(m, 1H) 
6.93(d. IH. J = 9.0 Hz) 
6.8-7.1(m, 3H) 
4.13(t,2H,J = 6.9Hz) 
3.97(s, 3H) 

,72(q,2K,J = 7.2Kz) 
2.95(1, 2H. J = 7.2 Hz) 
l.7-1.9(m, 2H) 
1.3-1. 5(nu4H> 
0.94(t, 3H, J = 6.9 Hz) 



3-21 




.OH 



OMe 



|IR crrr 1 ] MS 

KBr ] FAB+ 
3134 427(M+H+) 
2958 |<100) 
1670 
1626 
1535 
1482 
1286 



35 



40 



45 



50 



Colorless crystal / 120-121 



CDCKUOOMHz 
9.71(bt, IH). 
9.16(s, 1H) 
8.67(s, 1H) 

7.47(d,lH,J = 8.8Hz) 
6.89(d, IH, J - 7.9 Hz) 
6.7-6.9(iru 3H) 
5.6l(s f 1H) 

4.15(t,2H,J = 6.9Hz) 
$S9& 3H) 
3.90(s, 3H) 

3.7«q,2H,J=7.4Hz) 
2.89(1, 2H. J = 7.4 Hz) 
1.7-1.9(m, 2H) 
1.3-13(m, 4H) 
0.96(U 3H, J = 7.1 Hz) 



3-22 




Colorless crystal / 139-140 



CDC13300MHz 

9.70(bu IH) 
9.i6(s, IH) 
8.85(s t IH) 

7.45(d, IH, J = 8.9 Hz) 
7.27(0, 2H, J = 8.4 Hz) 
7.20(d, 2H. J = 8.4 Hz) 
6.93(d. iaJ = 8.9Hr) 
4.13(t, 2H, J = 6.9 Hz) 
3.87(s, 3K) . 

3.70(q.2RJ = 7.0 Hz) 

2S2(t,2H,J = 7.0Hz) 

1.7-1.9(m, 2H) 

1.3-1.5(m,4H) 

0.95<t, 3H, J = 7.0 Hz) 



FAB+ 
3310 455(M+H+)] 
i2952 J (100) 
1672 
1625 
1598 
1529' 
1516 
1260 



KBr I FAB+ 
3286 443(M+H+)| 
2960 j (100) 
1661 
1613 
1530 
1496 
1261 



55 
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Table 16 



Ex.NoVstractare/character/rop (°Q 


IH NMR iS) ppra ] 


ER crrr 1 


MS 


3-23 

MeO / y jj O 


CDCD.300MHZ 


KBr 


FAB+ 


9.67(bt. IH) 
9.12(s, IH) 
8.86(s, IH) 

7 4Sfd_ IH. J s 8 7 Hz> 
7J2-7.4(m, 5H) 
6.93(4 IH, J = 8.7 Hz) 
4.130, 2H, J = 6.9 Hz) 
3.97(s, 3H) 

3.74(q, 2H. J = 7.2 Hz) 
2.95ft, 2K, J = 7.2 Hz) 
I.7-1.9(m,2H) 
13-l^(m, 4H) 
0.95ft, 3H. J = 7.2 Hz) 


3249 
3139 
2951 
1661 
1610 
1284 
1261 
1116 


409(M+H+) 
(100) 


Colorless crystal / 127-128 








3-24 

O 

XXX K ljI 

Colorless crystal / 133-134 


CDC13300MHZ 
9.99(bt, IH) . 
9.21 (s, IH) 
8.91(s, IH) . 
7.46(4 IH, J = 8.9 Hz) 
7.28(4 2H, J = 7.9 Hz) 
7. 15(4 2a J = 7.9 Hz) 
6.94(4 ia J = 8.9 Hz) 
4.66(4 2H, J =5.7 Hz) 
4.140, 2H, J = 6.9 Hz) 
3.98(s,.3H) 
2.34(s, 3H) 
1.7-1 .9(m. 2H) 
1.3-1.5(m, 4H) 
0.950, 3H, J = 7.1 Hz) 


KBr 

3263 
3417 
1663 
1618 
1596 
1587 
1265 
1262 
1110 


FAB+ 

408(M+H+) 
(100) ' 


. 3-25 

O 

11 T " TJl 


CDC13.3Q0MHz 
lO.OKbt, IH) 
9_l3(s, IH) 
8.99(s, IH) 

/.**7(u, lri, J = o.y tiZ) 
7.3-7.4(m. 2H) 
7.01(C2H,J = 8.7 Hz) 
6.94(4 iaJ = 8.9 Hz) 
4.64(4 2a J =5.8 Hz) 
4.14(1, 2H, J = 6.9 Hz) 
3.98(s, 3H) 
1.7-1.9(m, 2H) 
1.3-1.5(au 4H) - 
0.94(t, 3H,J = 7.1 Hz) 


KBr 

3242 
1664 
1619 

1510 
1263 


FAB-h 

413(M+H+) 
(100) 


Colorless crystal / 132-133 
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Table 17 



ExJNoVstructure/character/xnp (°C) 



1H NMR ($) ppm 



IR CTTT 1 ! MS 



3-26 



to 



75 



20 



25 



30 




MeO 



DMSO-d6,300MHz 

U.42(brs,lH) 

9.76(UHJ=5.4Hz) 

8.75(s,lH) 

8.47(ci2HJ=6.0Hz) 

7.68(<UH,9.3Hz) 

730(<UHJ=5.7Hz) 

7.13(dJHJ==9.0Hz) 

3.95(m^H) 

3.64(q s 2HJ=63Hz) 
I 2.88(t,2R6.9Hz> 
| 1.78(m,2H) 

0.94(t3H J=7.2Hz) 



Colorless crystal / 146-149 



3-27 




MeO 



| DMSO-d6300MHz 

U,42(brslH) 
I 9.75(t,lH,J=6.0H2) 

8.75(s,lH) 

7.68(cUHJ=8.7Hz) 

7.31 (m^H) 
I 7.12&OH) 
[3.95(m,5H) . 

3.58(q,2fU=6.3Hz) 
I 2L»4(u2H ( J=6.9Hz> 
1.78(m,2H) 

| 0.94{t3HJ=7.2Hz) 



35 



40 



45 



50 



55 



Colorless crystal / 153-157 



3-28 




| DMSO-d6300MHz 
11.40(brs,lH) 
9.73(UH.5.4Hz) 
9,16(s.lH) 
8.74(s,lH) 
7.68(dLlHJ=9.3Hz) 
7.12(<UHJ=9.3Hz) 
7.06<cUHJ=8.4Hz) 
6.68(dL2HJ=8.4Hz) 
3.95(m,5H) 
3.52(q,2*U=6.0Hz) 
2.72(t£HJ=6-9Hz) 
L78(m,2H) 
0.94(t,3HJ=7.2Hz) 



Colorless crystal / 204-206 



KBr 

1671 j (FAB+) 
1627 382(M+H+) 

1537 J (80) 
1374 
1265 



KBr 

2961 I <FAB+) 
1666 399(M+H+)| 
1624 j (90) 
1536 
1219 



KBr 

3236 J (FAB+) 
1668 397(M+H+)| 

1611 |(70) 
1538 
1261 



46 



EP 1 142 877 A1 



Table 13 



ExJKo./structure/character/mp (°C) 



1H NMR (8) ppra 



IRcnf 1 



MS 



3-29 




MeO 



DMSO-d6300MHz 

U.41(tasJH) 

10.04(UHJ=5.7Hz) 

8.79(s,lH) 

J0(<UrU=8JHz) 

14(d.lfU=8.7Hz) 

86(m,3H) 

99(s,2H) 

47(d,2HJ=5.7Hz) 
.96(nu5H) 
.78(m^H) 
0.94(t3HJ=7^Hz) 



Colorless crystal / 140-143 



KBr 

2967 
1664 
1618 
1535 
1259 



(FAB+) 
411(M+H+)| 
(80) 



3-30 




MeO 



DMSO-d6300MHz 

11.41(brs.lH) 

9.77(t,lHJ=6.0Hz) 

8.75(s,lH) 

7.68(<UHJ=8.7Hz) 

7.26(m.5K) 

7.13(<tlHJ=8.7Hz) 

3.95(m^H) 

3.59(q,2HJ=5.7Hz) 

2.85(t2HJ=7.2Hz) 

1.78(m,2H) 

0.94(^3^=7.5^) 



Colorless crystal / 136-138 



KBr 

1666 
1625 
1537 
1261 
1113 



(FAB+) 
381(M+H+)| 
000) 



3-31 



MeO 




OMe 



CDC13,30OMHz KBr 
9.65(1*, 1H) 3650 
9.26(s. 1H) 3250 
8.86(s, 1H) 1664 
7.47(d, 1H, J = 8.7 Hz) 1509 
7.2-7.3(m, 2H) 1221 
7.00(t, 2H. J = 8.4 Hz) 
6.94(d, 1H, J = 8.7 Hz) 
4.00(S, 3H) 
3.98(s, 3H) 

3.7<Kq. 2H, J =7.2 Hz) 
2.92(1, 2H, J =7.2 Hz) 



FAB+ 

37!(M+H+)| 
(100) 
232(90) 



Colorless crystal / 205-206 



1142877A1 I > 
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Table 19 





IH NMR U) ppm IRcrrT 1 


MS | 


j n j < 

1 Colorless crystal / 257-258 


>MSOd6,300MHz 1 K 
2.24(s, IH) * 
.89(bt. IH) 1 
.45(s, IH) . 1 i 
.2-7.4(m, 2H) 1 
Ul(t,2H, J = 8.9Hz) 11 
i.90(s, IH) 

1.99ft, 2H, J = 6.6 Hz) 
>.86(s.3H) 

$35(q,2H,J = 7.3Hz) 
2.83(t,2H,J = 7.3Hz) 
1.7-1 JOn. 2H) 
13-I.5<m, 4H) 

0.90(t,3H. J=*7.0Hz) I 


Br I 

448 4 
670 ( 
560 
508 
266 


r AB+ J 

27(M+H+) 

100) 


J 3-33 1 

I o 1 
J H o— / 

j Coloiiess crystal / 252-253 


CDO3,300MHz i 

10.75(s, IH) | 
10.00(bt, IH) J 
8.88(s, IH) 
7.08(s, 1H> 
6.7-6.9(m, 3H) 

6.64(s, IH) 1 
5.93(s, 2H) 

4.61(d, 2H, J =- 5.8 Hi) 

4.05(t, 2H, J = 6.8 Hz) 

3.98(s, 3H) 
] 1.8-2.0(m, 2H) 
1 1.3-1 .5<m, 4H) 

0.95(e,3H,J=7.1Hz) 


3448 
1671 ! 
1509 ! 
1266 


439(M+H+)J 
(100) 


1 3-34 

I 

J Colorless crystal / 188-189 


t DMSO-d6,300MHz 

lZ21(s. IH) 
9.98(bt, IH) 
8.71(s, IH) 
7.45(s, IH) 

3.98(t, 2H,J=6.9Hz) 
3.86($, 3H) 
33-3.7(m, 4H) 
3.4-3J(nu 2H) 
2.6-2.7(m, 2H) 
23-2.6(m, 4H) 

1.6-1.9(m, 2H) 

l.2-1.5(m, 4H) 

0.93(t,3H,J = 7.0Hz) 


j KBr 
3448 
1676 
1244 


FAB+ J 
1 418(M+H+)| 
(100) j 
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Table 2 0 



Ex-No./stnicmre/chanicter/mp (°C) 



3-35 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



MeO 




OEt 



Colorless crystal / 158-160 



3-36 




1H NMR {S) ppm 



DMSOd6300MHz 

1154(brs,lH) 

10.05(UHJ=5.9Hz) 

8.79(s,lH) 

7.70(d,lHJ=8.8Hz) 

7.14<cUHJ=8.8Hz) 

6.87(nu3H) 

5.99(s.2H) 

^(cUHJ-^Hz) 

4.07(q,2HJ=7.0Hz) 

3.93(s3H) 

l.32(L3HJ=7.0Hz) 



Colorless crystal / 136-137 



CDO3300MHz 
9.9Q(bt, 1H) . 
8.74(s. 1H) 

7.46(d, 1H, J = 8.7 Hz) 
7.2-7.3(m, 2H) 
6.9-7.1(m, 2H) 
6.97(d,lH*J = 8.7Hz) 
4.11(s, 3H) 
4.09<s, 3H) 

3.86(1, 2H, J = 6.8 Hz) 
3.69(q.2H,J = 7.3 Hz) 
Z92(t,2H, J = 73 Hz) 
1.7-1.9(m, 2H) 
13-1.6(m, 4H) 
0.94(t,3H,J = 7.1 Hz) 



3-37 




Colorless crystal / 127-128 



IRcnf 



CDO3300MHZ 
9.97(bt, 1H) 
8.74{s, 1H) 

8^2(d, 2H. J = 5.9 Hz) 
7.48(d, 1H. J = 8.8 Hz) 
7.21(d.2H,J = 5.9Hz) 
6.99(d, IH, I = 8.8 Hz) 
4.00(s. 3H) 
3.98(s, 3H) 

3.87(u 2H, J = 6.8 Hz) 
3.75(q,2H, J = 7.2 Hz) 
2.96(t, 2H, J = 7.2 Hz) 
1.7-L9(m, 2H) 
l.3-1.5(rru 4H) 
0.94(u3H, J =7.1 Hz) 



KBr 

3168 

1673 

1619 

1536 

1257 

1106 



(FAB+) 

397(M+H+) 

(80) 



3231 
2953 
1673 
1612 
1535 
1530 
1270 
1219 



KBr 

3448 

2955 

1672 

1611 

1579 

1334 

1452 

1270 



MS 



FAB+ 
441(M+H+) 
(100) 
302(90) 



FAB+ 
424<M+H+) 
(100) 
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Table 21 



Ex J^oVstnictare/character/mp (°C) 



IH NMR U) ppm 



IR cnf 



MS 



3-38 




Colorless crystal / 102-103 



CDC13,300MHz 

9.96(bt, 1H) 
8.74(s, 1H) 

7.46(d, IH, J = 8.7 Hz) 
6.97(d. 1H* J ■ 8.7 Hz) 
4.02(s. 3H) 
3.98(s, 3H) 

3.85(t 2H. J = 6.6 Hz) 
3.7-3.8(m, 4H) 
3,61{q, 2H, J = 6,6 Hz) 
2.62ft, 2H, J = 6.6 Hz) 
i 2^-2.6(m, 4H) 
[ 1.8-1.9(m. 2H) 
■ 1.3-1.5<nu 4H) 
G.94(t. 3H, J = 7.2 Hz) 



KBr 
i 3448 
2948 
1672 
1612 
1581 
1560 
1535 
1452 
1269 



FAB+ 

432(M+H+) | 
(100) 



3-39 




| CDC13300MHZ 
I 10.38(bu IH) 
8.78(s, IH) 

8.55(d,2H, J = 6.8 Hz) 
7.49(d, IH. J =8.7 Hz) 
7.28(d, 2H,J=6.8) 
W.OOCd. IH. J = 8.7 Hz) 
4.69(t, 2H, J = 6.0 Hz) 
4.08(v3H) 
3.99(s, 3H) 
|3.89<t, 2H. J = 6.8 Hz) 

1.7-1.9(m, 2H) 
j L3-13(ra f 4H) 

0.95(u3H.J = 7.1Hz) 



Colorless crystal / 146-147 



KBr I FAB+ 
3264 [410(M+H+)| 
|2957 |(100) 
1668 
1609 
1579 
1526 
1286 



3-40 




CDC13300MHZ 
10.22(bt, IH) 
8.78(s, IH) 

7.48(d» IH, J = 8.7 Hz) 
73-7.4(m, 2H) 
7.02(d* 1H,J = 8.7 Hz) 
6.9-7.0(m> 3H) 
4.64(d,2H,J = 5.8 Hz) 
4.00(s. 3H) 
3.98(s, 3H) 

3.87(t, 2H. J =6.9 Hz) 
I.7-i.9(m, 2H) 
l3-l-5(m. 4H) 
0.94(t,3H.J = 6.9Hz) 



C61orless crystal / 132-133 



KBr 1 FAB+ 
3448 }427(M+H+)| 
1688 )(100) 
1610 
1579 
1560 
1528 
1288 
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Table 22 



j — ■ ■ r 

Ex.No./stracture/character/mp (°C) 


in inmk v o / ppm it 


3 ~rf 1 
In. CIIl 


Mo 


3-41 


CDCI3 300MHz j 


KBr 


FAB+ 


lO.OKbt, 1H) 


3246 


439(M+H+) 




8.75(s, lH) 


2939 


(100) 




7.46(4 1H,J= 8.8 Hz) 


1672 






/.l>o\Q, All, J — O.n tlZ) 1 








6.73(4 1H, J = 8.8 Hz) 


1536 






6.79(4 2H, J = 8.4 Hz) 


1514 






6.90(bs, 1H) j 


1500 






a ftn/<: 1 


1270 






3.98(s, 3H) J 






J 
J 
J 


3.86(t, 2H, J = 6.8 Hz) 
3.68(q, 2H, J = 7.2 Hz) 
2.86(u2H, J = 7.2Hz) 
1.7-1.9Cm. 2H) | 






{ Colorless crystal / 180-181 


13-I3<ra, 4H) 






0.94(t,3H, J = 7.1Hz) 






3-42 


CDC!3,300MHz 1 


KBr 


FAB+ 


10.15(bu 1H) | 


2930 


453(M+H+) 




8.77(s, 1H) | 


1268 


(100) 




7.47(4 1H, J = 8.8 Hz) | 


800 


302(100) 




6.98(4 1H, J = 8.8 Hz) 






O 


6.87(4 1H, J = 1.5 Hz) 






MeO^f^Ssl^O To 

[ 
I 
1 
I 


6J4(d4 1H. J = 7.7. 1.5 Hz) 






6.75(4 1H. J=7.7Hz) 






4 57 ((L TIL J = 5.5 Hz) 
4 00fs 3H) 
3.98(s, 3H) 

3.87(U 2H, J = 7.0 Hz) 
1.7-1.9(m, 2H) 






I Colorless crystal / 107-108 
j 


13-1.5(m, 4H) 






0.94(t, 3H, J = 7.0 Hz) 






L 3-43 


CDC13 300MHz 


KBr 


FAB+ 


10.000* 1H) 


2935 


442(M+H+) 




877<s, 1H) 


1672 


(100) 




7.2-73(ra, 2H) 


1510 


302(100) 




7.10(s» 1H) 


[ ItZU 






6.99(t, 2H, J = 8.6 Hz) 


1 IZoU 






6.77(s. 1H) 








4.07 (t, 2H. J = 7.0 Hz) 








4.02(s, 3H) 








3.77(s t 3H) 






1 Me 


3.7G(q, 2H, J = 7.7 Hz) 
2.92(t,2H.i=7.7Hz) 
1.7-2.0<m, 2H) 
U-l.6dn.4H) . 






Colorless crystal / 147-148 


0.95(t. 3H.J = 6.9Hz) 
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Table 23 



ExJ^o./stmcture/character/mp (°C) 



1H NMR ($) ppm 



|IR cur 



MS 



3-44 




Colorless crystal / 174-175 



CDCLUOOMHz 
10.06(bt, 1H) 
8.77(s t 1H) 
7.10(s, 1H) 
6.77(s, IH) 

4.07(t,2H,J = 7.0Hz) 
4.03(s, 3H) 
3J8(s, 3H) 
3.6-3.7(m, 4H) 
3.62(q,2H,J=6.6 Hz) 
2.63(1. 2H, J = 6.6 Hz) 
25-2.6(m, 4H) 
L8-2.0(m, 2H) 
1.3-1 .6(m. 4H) 
0.95(t,3H,J = 7.0Hz) 



| KBr j FAB+ 
2934 432(M+H+)| 
1672 000) 
1609 1302(100) 
1543 
1430 
1397 
1260 
1171 
1120 



3-45 




Colorless crystal / 176-177 



CDCi3,300MHz 
l<U4(u IH* J = 5.9Hz) 
8.8i(s, IH) 
7.1 l(s, IH) 
6.88(5, IH) 

6.84(4 IH, J =8.1 Hz) 
6.78(s, IH) 

6.75(4 1H,J =8.1 Hz) 
5.92(s. 2H) 

4.58(4 2H. J = 5.9 Hz) 
4.07(t, 2H, J =7.0 Hz) 
4.02(s» 3H) 
3.76(s, 3H) 
1.8-2.0(m, 2H) 
13-1.6(m, 4H) 
0.95(t,3H,J=7.0Hz) 



KBr FAB+ 

|3448 | 453(M+H+)j 

1671 (100) 

1542 | 302(100) 
1251 



L 3-46 




Colorless crystal / 106-107 



I CDC13,300MHz 
9.67(bt, IH) 
9.15(s, IH) 
8.85(s, IH) 

7.42(4 IH, J = 8.7 Hz) 
7-2-7.3(m. 2H) 
1 7.00(1,2^1 = 8.4 Hz) 
6.91(4 IH, J = 8.7 Hz) 
4.15(t,2H,J=7.2Hz) 
4.12(u2H,J=6.6Hz) 

3.7Q(q.2H.J = 7.2Hz) 
|2.92(U 2H, J = 7.2 Hz) 

1.7-L9(m, 4H) 

1.3-1.6(m, 8H) 
} 0.95(OH,J=7.2Hz) 
[0.95(u 3H, J =7.2 Hz) 



KBr [FAB+ 

3286 483(M+H+) 

1654 1(100) 

1520 |344(50) 
1500 
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Table 24 



Ex.comp./stnjcture/character/mp (°C) 



3-47 



w 



15 



20 



25 



30 



35 



40 




Colorless crystal / 241—242 



3-48 




Colorless crystal / 124—125 



3-49 



OMe 




50 



55 



Colorless crystal / 145—146 



1H NMR (<5) ppm 



DMS0-d6, 300MHz 

11. 22 (bs, 1H) 
10. 10 (t, 1H, J 



66 (s. 
8. 76 (s, 
45 (d, 
7.14(d, 
91 (s, 
6.87 (d, 
82 (d, 
5. 99 (s, 
4. 45 (d, 
91 (s. 



1H) 
1H) 
1H. 
1H, 
1H) 
1H. 
1H. 
2H) 
2H, 
3H) 



= 5. 8 Hz) 



8. 8 Hz) 
8. 8 Hz) 

7. 9 Hz) 
7.9 Hz) 



J = 5- 8 Hz) 



DMSO-d6, 300MHz 



11.42 (s, 
9. 96 (t, 
8.86(s, 
8. 79 (s, 
8. 75 (s, 
7.67(d, 
7. 14 (d, 
6. 73 (i 
6. 68 (d, 
6. 59 (dd, 
Hz) 

4.38(d, 

3.99(t, 

3.93(s, 

1.7-1.8 

1.3-1.4 

0.89(t, 



1H) 
1H. J 
1H) 
1H) 
1H) 
1H, J 
1H, J 
1H, J 
1H, J 
1H, J 



= 5. 7Hz) 



9- 0 Hz) 
9. 0 Hz) 
3.6 Hz) 
8. 1 Hz) 
8. 1, 3. 6 



2H, J = 5. 7 Hz) 
2H, J = 6.9 Hz) 
3H) 

(m, 2H) 
On, 4H) 

3H, J = 7. 2 Hz) 



DMSO-d6, 300MHz 

11.0(bs, 1H) 
10.2(bs. 1H) 
10. 17 (bt, 1H) 
&76(s, 1H) 
7. 66 (d, 1H, J 
7. 14 (d, 1H. J 
6.93(s. 1H) 
6.74(s, 2H) 
4.45(d, 2H, J 
3.98(t, 2H, J 
3. 91 (s, 3H) 
3.75(s, 3H) 
1.7-1. 9 (a, 2H) 
L3-L5(m, 4H) 
0.88(t. 3H, J = 7. 0 Hz) 



= 8. 9 Hz) 
= 8. 9 Hz) 



= 5. 5 Hz) 



= 6.8 Hz) 



IR 



MS 



KBr 

3161 
1655 
1268 
1113 
1039 
934 
802 
521 



LCQ(+) 

369 

[M+H+] 

(100) 



KBr 

3246 
1672 
1626 
1536 
1260 
1109 



FAB+ 

427 

[M+H+] 

(100) 



KBr 

3350 
3193 
2954 
1920 
1668 
1627 
1528 
1464 



LCQ(-) 

439 

[M-H+] 

(100) 
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Table 2 5 



Ex comp./stnictuTe/character/mp (°C) 


IH NMR (6) ppm | I 


R m" j 


MS 1 


3-50 [ 

OH 
OH 

Colorless crystal / 


)MSO-d6, 300MHz 

11.45, 11.39(s, IH) 
).9-10.l(t> IH) 
3.79, 8.79(s, IH) 

3.6- 6.8(bs, IH) 
7.64(d. IH, J = 8.9Hz) 
7.l3(d, IH, J = 8.9Hz) 

6.7- 7-1(10, 3H) 
5.63, 5.57(bs, IH) 
5.22(bs, 1H)>4.8-4.9U, 
lH),4.44(bd, 2H) 
3.98(t, 2H, J = 6.9Hz) 
3.93(s, 3H) 

3.82(d. IH, J = 9.5 Hz) 
3.3-3,5(111, 4H) 
1.7-1.9(m, 2H) | 
1.3-L5k 4H) 
0.89(t, 3H, 7.2Hz) j 


KBr |l 

33961 ( 
1666 


J AB+ 1 
503 

[M+H+] 
(100) 


3-51 

0 

Colorless crystal / 209—210 


DMS0-d6, 300MHz 1 

11.8(bs, IH) 
11.5(bs, IH) 

10.04(bt, IH) ! 
8.79U, IH) 

7.70(d, IH, J = 8.9 Hz) I 
7. 14 (d. IH, J = 8.9 Hz) i 
6.9l(s, IH) 

6.86(d, lH f J = 7.9 Hz) 
6.82(d, IH, J = 7.9 Hz) 
5.98(s, 2H) 

4.46(d, 2H, J = 5.9 Hz) 
3.99(t, 2H f J = 6.5 Hz) 
3.93(s, 3H) 

2.27 (t, 2H. J = 7.2 Hz) 
1.7-1.9(m, 2H) 
1.6-1.7(m, 2H) 


KBr 1 

3300 
1730 


LCQ(+) j 

469 j 
[M+H+] 
(100) j 


3-52 

0 

XXX h TX 

0 H 

Colorless crystal / 189—190 


DMS0-d6, 300MHz 

12.00(bs, IH) 
11.50(bs, IH) 
10.00(t, 1H.J = 5.7 Hz) 
8.88(bs, IH) 
8.80(s, IH) 

7.70(d, IH, J - 8.9 Hz) 

"7 1 A {A 1U T — ft Q Htj 
7. 14 Id, In, J - o- » TX2.J 

6.93(s, IH) 
6.74(s, 2H) 

4.45(d, 2H, J = 5.7 Hz) 
3.98(t, 2H, J = 6.6 Hz) 
3.96(s, 3H) 
3.75(s, 3H) 
2.2-2.4(fli, 2H) 
1.7-1. 8 (ok 2H) 
1.6-1.7(o, 2H) 


j KBr 

1 3449 
1707 

1 1686 
1626 

j 1545 
1499 

J 1263 


J LCQ(+) 

1 471 1 

[M+H+] 
(100) 

j 1 

\ j j 
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Table 26 



Ex.comp./stTOCture/character/mp (°C) 


IH NMR (6) ppnj 


IR b" 


MS 


3-53 


DMS0-d6. 300MHz 


KBr 


LCQ(+) 


0 

OH 

Colorless crystal / 96—97 


11. 45(s, IH) 
10.04(t,lH, J = 5.9 Hz) 
8.79(s. IH) 

7.70(d, IH, J = 8.9 Hz) 
7. i4(d, IH, J = 8.9 Hz) 
6.9l(s, IH) 

6. 87 (d, IH, J - 7.9 Hz) 
6. 82 (d, IH, J - 7. 9 Hz; 
5.99(s, 2H) 

4.47(d, 2H, J = 5.9 Hz) 
4. 36 (t, 2R J - 5. 1 Hz) 
2.98(t, 2H. J = 6.9 Hz) 
3.93(s, 3H) 
3. 3-3. 4 (m, 2H) 
1.7-1. 8 On, 2H) 
1.4-1.5(01, 4H) 


3300 
2900 
1550 


455 

[M+H+j 

(100) 


3-54 


DMSO-d6, 300MHz 


KBr 


LCQW 


OH 

Colorless 
amorphous solid / 


11. 46 (s, IH) 

10.00(t, IH. J = 5.7 Hz) 

8. 88 (s, IH) 

8. 80 (s, IH) 

7. 70 (d, IH, J = 8.9 Hz) 
7. 14 (d, IH, J = 8.9 Hz) 
6. 93 (s, IH) 
6. 73 (s, 2H) 

4,45(d, IH, J = 5.7 Hz) 
4. 36 (t, IH, J = 5.3 Hz)' 
3. 98 (t, 2a J = 6.8 Hz) 
3.93(s, 3H) 
3.74(s r 3H) 
3. 3-3. 5 (m, 2H) 
1.7-1. 9 (ra, 2H) 
1.4-1. 6 (nu 4H) 


3392 
1554 
1260 
1110 
1038 
801 


457 

[M+H+] 

(100) 


3-55 


DMS0-d6, 300MHz 


KBr 


LCQ(+) 


Colorless crystal / 128—129 


11.47(s, lH).10.04(t, 
IH, J = 6.0 Hz) 
8.79(s, IH) 

7.70(d, IH, J = 8.9 Hz) 
7. 14 (d, la J = 8.9 Hz) 
6.91(d, ia J = 1.4 Hz) 
6.87(d. IH, J = 7.9 Hz) 

d QOfAA tW T — 7 Q 

1.4 Hz), 5.99(s, 2H) 
4.47(d, 2H, J = 6.0 Hz) 
4.43(d, IH, J - 4.7 Hz) 
3.99(t, 2H, J - 6. 9 Hz) 
3.93(s, 3H) 
3. 6-3. 7 U IH) 
1.7-1.9(1, 2H) 
1.4-1. 5 Ob, 2H) 
1.07(d, 3H, J * 6.2 Hz) 


3397 
2965 
1672 
1623 
1544 
1501 
1260 


455 

[M+H+] 

(100) 
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Table 27 



£x.comp./strucme/character/mp ( e Q 



1H NMR (6) ppm 



IR m" 



MS 



3-56 



DMS0-d6, 300MHz 




11.53(s. 1H) 
10. 04(t,lH, 
.79(s, 1H) 
7.70(d, 
7. 1 Aid, 
6. 91 (s. 
87 (d, 
82 (d. 
99 (s, 
47 (d, 
3.96(t, 
92 (s. 
2.64(t, 
13 (s, 



J = 5.9 Hz) 



1H, 

1H 

1H) 

1H. 

1H, 

2H) 

2H, 

2H, 

3H) 

2H. 

3H) 



= 8. 
= 8. 



= 7. 
= 7. 



Hz) 
Hz) 

Hz) 
Hz) 



KBr 

3290 
2895 
1707 
1672 
1621 
1538 
1440 
1371 



LCQ(+) 

453 

[M+H+] 

(100) 



1.9-2. 0(m, 



J ■ 

J = 

J = 
2K) 



S.9 Hz) 

6. 5 Hz) 

7. 2Hz) 



Colorless crystal / 153~154 



3-57 




> 



OH 



Colorless crystal / 118—119 



DMSO-d6, 400MHz 

11.55(s, 1H) 
10.02(bt, 1H) 
8.78(s, 1H) 
7.69(d, 1H, J - 8.9 Hz) 
7. 15 (d, 1H, J = 8. 9 Hz) 
6.90{s, 1H) ^ 
6.87 (d, 1H, J = 8.0 Hz) 
6.82(d, 1H, J = 8.0 Hz) 
5.98(s, 2H) 
4.82(bs, 1H) 
4.46(d. 2H. J = 5.8Rz) 
4.0-4. 2 <2H>, 3. 93 (s t 

3H),3. 58(bs, 1H) 

1.8-2. 0(m, 1H) 

1.6-1. 8 (m, 1H) 

1.4-1.5(m. 2H) 

0.88(t, 3H, J = 7.4 Hz) 



KBr | 


LCQ(+) 


3438 


455 


1626 


1 [M+H+] 


1110 


(100) 


1802 





3-58 



DMSO-d6, 300MHz 

11.31(s, 1H) 
lO.OKbt, 1H) 




Colorless crystal / 148—149 



1H) 
1H, 
1H, 
1H, 
1H, 



8. 81 (s, 
7. 74 (d, 
7.l5(d, 

6. 92 (d, 
6.85(d, 
6. 82 (dd, 1H, 
0.9 Hz) 
5. 99 (s, 
4. 46 (d. 
4. 15 (t, 

3. 93 (s, 
3.01 (t, 
2.55(q, 
0. 97 (t. 



= 8. 7 Hz) 
= 8. 9 Hz) 
= 0. 9 Hz) 
= 7.8 Hz) 
= 7.8, 



KBr 


LCQ(+) 


3448 


453 


16761 


[M+H+] 


1534 


(100) 


1259 




1120 




805 





2H) 
2H, 
2H, 
3H) 
2H, 
2H, 
3H, 



J = 5. 7 Hz) 
J = 6. 0 Hz) 

J - 5. 4Hz) 

6. 9 Hz) 

J = 6. 9 Hz) 
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Table 28 



Ex.comp./structureycharacter/mp (°C) 


IH NMR (5) ppo 


IR nf' 


MS 


3-59 

MeO J NO 

Colorless crystal / 185—186 


DMSO-d6, 300MHz 

11.47<s, IH) 

10.00(t, IH, J = 6.0 Hz) 

8.81(s, IH) 

7. 73 (d, IH, J = 8.7 Hz) 
7. 15 (d, IH, J = 8. 7 Hz) 
6.90(s. IH) 

6.87(d, IH, J = 7. 8 Hz) 

« At / j lit T — TO TJT— "\ 

6. 81 (d, IH, J - 7. 8 Hz) 

5.99(s, 2H) 

5.65(bd, IH) 

4.46(d, 2H, J = 6.0 Hz) 

4.07(dd. IH, J =9.9, 

2.1 Hz), 3. 94 (s, 3H) 

3.80(bs. IH) 

3. 6-3. 7 (m. IH) 

1.3-1. 5 (o, 4H) 

0.89(t, 3H, J = 6.6 Hz) 


KBr 

3404 
1666 
1545 
1264 


LCQ(+) 

455 
[M+H+] 
(10O) | 


3-60 

0 

Colorless crystal / 198—199 


CDC 13, 300MHz 

9.36(bs, IH) 

9.23(s, IH) 

8.88(s, IH) 

7. 45 <d, IH, 9.0 Hz) 

6.94(d, IH, 9.0 Hz) 

5.86(bs, IH) 

4. 14 (t, 2H, J = 7. 2 Hz) 

3. 98 \s, Sw 

1.7-1.9(8, 2H) 

1.3-1. 5 (m, 4H) 

0. 95 (t, 3H. J = 6.9 Hz) 


KBr 

3329 
3163 
2956 
1687 
1500 
1370 
1300 


FAB+ 

305 

[M+H+] 

(100) 



45 



50 
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Table 29 



| Ex.No7structure/character/mp (°C) 


IH NMR ( $ ) ppm jll 




MS | 


r 1 

4-1 

1 
| 

2 Jpf F 

OH H 


DMSOd6300MHz I 1 
IU)6(s,1H) 
I0.30(s. IH) 
3.80(bu IH) 

925{s y IH) | 
8.65(s, IH) 

729(d, IH, J = 8.6 Hz) | 
7J2-7.4(m, 2H) 
7.1-7.2(m, 2H) 
6,83(d, 1H S J = 8.6 Hz) 
3.55(q, 2H, J = 7.2 Hz) I 
2.83(u2H>J=7.2Hz) | 


<Br I 

3236 : 
1668 < 
1510 
1357 
1220 


-AB+ | 
*43[M-H+) 

:ioo) j 


1 Pale yellow crystal / 272-273 








MeO^f N O 


CDC13.3O0MHZ 1 
9.10(brs,lH) 

7.26(d,J=8.0Hz, IH) 

6.86(d,J=8.0Hz,lH) 

4.65 (s, 2H) 

4 1 ^ ft J=6 6 Hz. 2FD 

3.95 (s, 3H) 

L80(m,2H) . 

1.50 (m. 2H) 

0.99 (U J=7.3 Hz, 3H) 


KBr J 

3176 
1651 
1610 
1509 
1281 
1111 
1063 


(fab+, NBA)! 
278 

260 I 

(fab-, NBA) 
276 [ 
199 


Colorless crystal / 99- 100 








I 5-2 

Me0/ ] !i ° 

OEt H 


CDCi3 T 300MHz 

9.18(brs,lH) 

7.65(s,lH) 

7.26(d,lHJ=8.4Hz) 

6.87(d,lHJ=8.7Hz) 

4.65(s,2H) 

4,22<q,2H.6.9Hz) 

3.95(s t 3H) 

3-36(brs,lH) 

1.42(t3HJ=6.9Hz) 


KBr 
3434 
1644 
1510 
J 1379 
1283 




j Colorless crystal / 154-157 
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Table 30 



5 


Ex-NoVstnicture/character/mp (°C) 


1H NMR U) ppm ] 


[R cnr 1 


MS 


10 
IS 


6-1 

O 

MeO'y'N O 


CDC13.300MHz 
9.05 (brs, 1H) 
7.83 (s, 1H) 

733 (dd, J=4.6. 8.9 Hz, 2H) 

7.26(d,J=8.8 Hz, 1H) 

6.99 (u J=S 8 Hz, 2H) 

6^6 (brs, 1H) 

6.85 (d J=8.8Hz, 1H) 

5.21 (s, 2H) 

4.11 (t, J=6.8 Hz» 2H) 

3.94 (s, 3H) 

1.79 (m, 2H) 

130(m,2H) 

0.99 (t, J=7.7 Hz, 3H) 


KBr 

3305 

1706 

1656 

1611 

1537 

1509 

1262 

1219 

1112 

1077 


(fab+, NBA) 

415 

260 

(fab-, NBA) 
413 
276 
199 


20 


Colorless crystal / 164-165 








25 
30 


6-2 

O r^N 

j T T h 

OEt H 


DMSO-d6300MHz 

11.08(bnUH) 

l0.27(s,lH) 

839(d2HJ=6.2Hz) 

7.94(s,lH) 

7.44(m,3H) 

7.02(d,lHJ=8.8Hz) 

5 06f s 2H) 

4.05(q,2HJ=7.0Hz) 

3.89(s,3H) 

131(t3HJ=7.0Hz) 


KBr 

2978 
1745 
1659 
1609 
1508 
1251 
1209 


(FAB+) 

370(M+H+) 

(50) 


35 


Colorless crystal /20S(dec.) 








40 
45 
50 


- 7-1 

OEt H 

Colorless crystal / 134-136 


CDC13,30OMHz 

9.03(brs,lH) 

7.75(s,lH) 

7.26(dlHJ=8.8Hz) 

6.84(d,lHJ=8.8Hz) 

4.20(q,2HJ=7.0Hz) 

3.94(^3H) 

3.47(s,2H) 

2.35(s,6H) 

1.41(u3HJ=7.0Hz) 


KBr 

2773 
1644 
1605 
1285 
1109 


FAB+ 

277(M+H+) 

(100) 
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Table 31 



'Ex.No./stiucture/charactgr/nip (°C) ( 1H NMR (*) ppni 



IR cnT 1 



MS 



7-2 




( CDCI3 300MHz 

| 9.00 (brs, IH) 

| 7.65 (s, IH) 

| 7.24 (d, J=8.7H) 

I 6.83 (d,J=8.7Hz, IH) 

4.12(uJ=6.9Hr,2H) 

3.93 (s, 3H) 

3.82 (s, 2H) 

1.80 (m.2H) 

1.80 (brs, 2H) 

1.50 (m, 2H) 
|0.99(U=73Hz,3H) 



Colorless crystal / 



(fab+, NBA)j 
278 
260 

(fab-, NBA) 
276 
199 



7-3 



MeO 




CDCLUOOMHz 
9.03(brs,lH). 
7.78(brs,lH) 
1 7.27(d,lHJ=8.8Hz) 
I 6.85(d,lHJ=8.8Hz) 

4.20(q^H f J=7.0Hz) 

3.94(s3H) 

3.78(t,4H,4.8Hz) 

3-56(brs,2H) 

L41(t3HJ«7.0Hz) 



KBr I FAB+- 
2968 319(M-»-H+)| 
1656 [(100) 
1611 
1280 
1115 



OEt 



Colorless crystal / 166-169 



8-1 



MeO 




DMSO-d6300MHz 

8.75 (br s, IH) 

7.70 (s, IH) 

7.43-738 (nu 3H) 

7.05 (t, J=8.9 Hz, 2H) 
16.98 (<UJ=8.9Hz,lH) 
[6.54(brt,J=5.8Hz,lH) 

4.04(^1=5.8 Hz,2H) 

3.98frJ=6.8Hz,2H) 

3.87 (s, 3H) 
1 1.75 (m. 2H) 

, 1.41 (m, 2H) 
0.93 (t, J=73 Hz, 3H) 



KBr 

3313 
1659 
1611 
1577 
1508 
1281 
1216 
1U3 



Colorless crystal / 207-209 
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Table 32 



Pt Mn /^tTactiir6/charactfiT/niD f c O 


1H NMR (d) ppm 


IRcnr 1 


MS 


8-2 


DMSQ-d6,300MHz 


KBr 




10.72 (br s, 1H) 

9.24 (brs, iH) 

8.27 (t, J=5.9 Hz, IH) 


3387 
1648 
1609 






7.41 <s, IH) 


1509 




7.22(<U=8.8 Hz, IH) 
7.11(d,J^.4Hz,2H) 


1278 
1260 






6.97(d,J=8.8 Hz, IH) 


1108 






6.71(d,J=8.4Hz,2H) 








4.07 (<U=5.5 Hz, 2H) 






3.97 (t, J-6.6 Hz, 2H) 
3.S7 (s, 3H) 
338 (s. 2H> 
1.74 (m, 2H) 






Colorless crystal / 199-200 


1.41 (m, 2H) 
0.92(t,J=73 Hz, 3H) 







Pharmacological Experiment 

25 

[1] Binding assay (in vitro) 

[0203] Membrane fractions of human central type cannabinoid receptor (human CB1 -CHO, hereinafter called hCB1 ) 
and human peripheral type cannabinoid receptor (human CB2-CHO, hereinafter called hCB2) expressed in CHO cells 

30 were used as samples. The reference material (hCB1: 20 u,g/ml, hCB2: 5 u.g/ml), labeled ligand (pH]Win55212-2, 2 
nM) and unlabeled ligand Win55212-2 or test compound were added to a 24-well round bottom plate, and the plate 
was incubated at 30°C for 90 minutes. 50 mM Tris-HBSS containing 0.2% BSA was used as an assay buffer. After 
incubation, the mixture was filtered (Packard, Unifilter 24GF/B) and dried, and then a scintillation solution (Packard, 
Microsint-20) was added thereto to determine the radioactivity of the sample (Packard, Top count A991 2V). Nonspecific 

35 binding was determined by the addition of excessive amount of Win55212-2 (10 u,M) 5 and specific binding was calcu- 
lated by subtracting the nonspecific binding from total binding determined by the addition of the labeled ligand only. 
The test compound was dissolved in DMSO to make the final concentration in DMSO to be 0.1%. IC^ value was 
determined from the proportion of the bound test compound in the specific binding, and Kj value of the test compound 
was calculated from the IC 50 value and value of [ 3 H]Win55212-2. Kj value for the central type receptors/HC, value for 

40 peripheral type receptors (C/S) was also calculated as an indicator of the selectivity of the test compound for peripheral 
type receptors. Results are shown in Tables 33 to 36. 



Table 33 





Ki value (nM) 


Example 


Central type receptor (C) 


Peripheral type receptor (S) 


C/S 


1-2 


3671 


0.014 


262202 


1-4 


1627 


4.49 


362 


2-1 


4330 


8.90 


487 


2-2 


3247 


00.77 


42172 


2-4 


905 


0.032 


28273 


2-5 


434 


0.20 


2170 


2-6 


770 


0.13 


5923 


2-7 


381 


0.42 


908 
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Table 33 


(continued) 






Ki value (nM) 




Example 


Centra! type receptor (C) 


Peripheral type receptor (S) 


C/S 


3-1 


49 


0.13±0.05 


372 


3-5 


3436 


0.087 


39497 


3-6 


609 


0.020 


30472 


3-7 


72 


0.48 


150 


3-8 




0.019 


4275 



Table 34 





Ki value (nM) 




Example 


Central type receptor (C) 


Peripheral type receptor (S) 


C/S 


3-14 


131 


0.33 


396 


3-15 


249 


0.016 


15580 


3-16 


208 


0.010 


20805 


3-17 


199 


0.23 


867 


3-18 


1751 


7.10 


247 


3-19 


49 


0.18 


272 


3-20 


78 


0.41 I 


191 


3-21 


162 


0.97 


167 


3-22 


135 


0.20 


675 


3-23 


39 


0.20 


194 


3-25 


444 


1.29 


344 


3-26 


648 


0.23 


2817 


3-27 


336 


0.021 


15990 




Table 35 




Ki value (nM) 




Example 


Central type receptor (C) 


Peripheral type receptor (S) 


C/S 


3-30 


168 


0.090 


1862 


3-31 


159 


0.16 


995 


3-32 


2398 


0.036 


66604 


3-33 


273 


1.06 


258 


3-34 


172 


0.011 


15672 


3-35 


409 


0.053 


7713 


3-36 


183 


0.021 


8695 


| 3-37 


78 


0.75 


104 


3-38 


j 935 


0.085 


11002 


3-40 


703 


2.13 


330 


3-41 


62 


0.35 


176 



62 



EP1 142 877 A1 



25 



Table 35 (continued) 




Ki value (nM) 


Example 


Central type receptor (C) 


Peripheral type receptor (S) 


C/S 


3-42 


315 


0.22 


1430 


3-43 


864 


0.043 


20093 


Table 36 




Ki value (nM) 


Example 


Centra! type receptor (C) 


Peripheral type receptor (S) 


C/S 


3-44 


193 


0.18 


1075 


3-45 


381 


0.032 


11902 


3-46 


228 


0.026 


8776 


5-1 


686 


0.45 


1525 


5-2 


122 


0.055 


2219 


6-1 


703 


0.045 


15612 


6-2 


437 


0.034 


12866 


7-1 


3643 


0.17 


21432 


7-3 


666 


0.062 


10735 


8-1 


440 


0.44 


1000 


8-2 


727 


0.27 


2692 



30 

[2] Carrageenin-induced paw edema model (in vivo) 

[0204] C57BL/6J mice (6 to 8 weeks of age) were used. The volume of the right hind paw before administration was 
measured (Unicom, Prethysumometter TK-101), and 2 hours later, the test compound dissolved in olive oil was ad- 
35 ministered orally at 10 ml/kg. After one hour of the administration, 50 jil of 1% solution of carrageenin in normal saline 
was administered intradermal^ at foot pad of the right hind paw. Three hours later, the volume of the right hind paw 
was measured and compared with the initial volume. Results are shown in Table 37. 
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Table 37 



Example 


E D so 
(mg/k g : p.o.) 


Fv ft wn 1 P 

Qiu LJ V— 


ED 5t > 
( f n g / v g ; P . o - J 


3-S 


<0. 10 


3 26 




J 9 




3-27 


0. 53 


3-11 


0. 10 




0.49 




0. 41 


3-37 


0. S3 


3-17 


l. 39 


3-sr 


2. 24 


3-22 


0. 76 


3 40 


1. 13 



[3] The compounds of the invention were shown to significantly inhibit inflammation and hemorrhage in the pancreas, 
in the experiments using pancreatitis model induced by taurocholic ac.d in rats. 

[0205] An example of formulation is shown below, but is not intended to limit the present invention. 
Example of formulation 



[0206] 



(a) The compound of Example 1-1: 10 g 

(b) Lactose: 50 g 

(c) Maize starch: 15 g 

(d) Carboxymethylcellulose sodium: 44 g 

(e) Magnesium stearate: 1 g 



r02071 All of (^ (b) and (c) and 30 g of (d) were kneaded with water, and the mixture was dried in vacuo and then 

14 9 of (d) and 1 g of (e) were mixed, and the mixture was tableted by a tablet 
maker to manufacture 1000 tablets containing 10 mg of (a) in a tablet. 



Industrial Applicability 

r02081 The compound [II of the present invention and its pharmaceutical^ acceptable salts selectively act on can- 
^^£2^Ly on Penphera. type cannabinoid receptors, and have TterT 
nervous system, having great immunomodulating action, anti-inflammatory act.on and ant.allergic act.on The refers, 
thesrcompounds are useful as cannabinoid receptor (particuiarly periphera. cannabino.d recep ors) regu^tor, ,mmu- 
nomodulTtors, therapeutic agent for autoimmune diseases, anti-inflammatory agents, and ant,al.erg,c agents. 



Claims 

1 A cannabinoid receptor modulator comprising, as an active ingredient, a 2-oxoquino.ine compound represented 
by the following general formula [I] or its pharmaceutically acceptable salt: 
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[I] 



where W means -O-, -S(0) r , -CR 3 R 4 -, -NR5-, -NR 5 CO-, -CONR 5 -, - COO- or -OCO- (where R 3 and R 4 may be 
identical or different and represent hydrogen atom or alkyl; R 5 represents hydrogen atom or alkyl; and t indicates 
an integer, 0, 1 or 2); 

R 1 represents hydrogen atom, alkyl, alkenyl, alkynyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or cy- 
cloalkylalkyl; each group of R 1 , except hydrogen atom, may be substituted or unsubstituted with alkylamino, amino, 
hydroxy, alkoxy, carboxy, atkoxycarbonyl, acyl, acyloxy, acylthio, mercapto, alkylthio, alkylsulfinyl or alkylsulfonyl; 
each group, except hydrogen atom and alkyl, may be substituted or unsubstituted with alkyl; 
R2 represents hydrogen atom, alkyl, -OR 6 (where R 6 represents hydrogen atom, alkyl, alkenyl, alkynyl, aryl, ary- 
lalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or cycloalkylalkyl),-NR 7 R 8 (where R 7 and R 8 may be identical or dif- 
ferent and represent hydrogen atom, alkyl, alkenyl, alkynyl, acyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cy- 
cloalkyl or cycloalkylalkyl; or R 7 and R 8 , together with the adjacent nitrogen atom, can form a heteroaryl) ; or - 
(CH 2 ) u .-S(0) u R 9 (where R 9 represents hydrogen atom, alkyl, alkenyl or alkynyl, each of u and u' independently 
represents an integer, 0, 1 or 2); each group of R 2 , except hydrogen atom, may be substituted or unsubstituted 
with alkylamino, amino, hydroxy, alkoxy, alkoxycarbonyl, acyl, acyloxy, acylthio, mercapto, alkylthio, alkylsulfinyl 
or alkyl sulfonyl; each group, except hydrogen atom and alkyl, may be substituted or unsubstituted with alkyl; 
R a represents hydrogen atom or alkyl; 

X represents -COOR b , -CONH 2 , -CONRC(Alk a ) r -R, -(CH 2 ) p -OC(=Y)-NR<*-(Alkb) s -R, -(CH 2 ) q -NR e C(=Z)-(NR f ) w - 
(AlkP) v -R, -(CH 2 ) p -OH or -<CH 2 ) q -NR*Re' 

(where each of R b , R c , R d , and R f independently represents hydrogen atom or alkyl; each of R e and R e ' independ- 
ently represents hydrogen atom or alkyl; or R e and R e \ together with the adjacent nitrogen atom, can form a 
heteroaryl; each of Alk a f Alk b and Alk c independently represents alkylene or alkenylene; each of the alkylene and 
alkenylene may be substituted or unsubstituted with hydroxy, carboxy, alkoxycarbonyl, alkyl (the alkyl may be 
substituted or unsubstituted with hydroxy, alkoxy or alkylthio) or -CONR 10 R 11 (where R 10 and R 11 may be identical 
or different and represent hydrogen atom or alkyl; or R 10 and R 11 , together with the adjacent nitrogen atom : can 
form a heteroaryl) ; R represents aryl, heteroaryl, cycloalkyl, benzene-condensed cycloalkyl or 



where A and B independently represent oxygen atom, nitrogen atom or sulfur atom; k indicates an integer of 1-3; 
each of the aryl and heteroaryl may be substituted or unsubstituted with an alkyl substituted or unsubstituted with 
hydroxy or may be substituted or unsubstituted with a hydroxy, alkoxy, alkenyloxy, acyl, acyloxy, halogen atom, 
nitro, amino, sulfonamide, alkylamino, aralkyloxy, pyridyl, piperidino, carboxy, alkoxycarbonyl, acylamino, amino- 
carbonyl, cyano or glucuronic acid residue; the cycloalkyl may be substituted or unsubstituted with a hydroxy, 
alkoxy or =0; the benzene-condensed cycloalkyl may be substituted or unsubstituted with a hydroxy or alkoxy; 
each of r, s, v and w independently represents 0 or 1 ; each of Y and 2 independently represents a nitrogen atom, 
oxygen atom or sulfur atom; and each of p and q independently represents an integer of 1 -4). 

A cannabinoid receptor modulator comprising, as an active ingredient, the 2-oxoquinoline compound of claim 1 or 
its pharmaceutically acceptable salt, wherein W represents -O-; R1 is hydrogen atom or alkyl (the alkyl is as de- 
scribed above); R 2 represents -OR 6 (R 6 is as described above); and R is aryl, heteroaryl or 
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where aryl, heteroaryl, and each symbol in this formula are as defined above. 

A 2^xoquinoline compound as represented by the following genera, formula [I'] or its pharmaceutical* acceptable 
salt: 



[r] 




o„ 0 n <s.,n\ CR3R*- -NR 5 - -NR 5 CO-, -CONR5-.-COO- or -OCO- (where R 3 and R 4 may be 

eacharoup except hydrogen atom and alkyl, may be substituted or unsubstrtuted w.th a kyl 
5 reorients Sgen L, alkyl, -ORB (where R* represents hydrogen atom alkyl, a kenyl. alkyny . aiyUjj- 
^r^lThLoa^i ^^ or cycloa.kyla.kyl),-NR7R« (wnere R 7 and R« may be .dent.ca. or drf- 
£!S^ i alkyl, alkenyl, alkynyl, acyl, aryl, ary.alkyl, heteroaryl, heteroarylalkyl, cy- 
HotlL?or cvcloSafkv or R? and R 8 , together with the adjacent nitrogen atom, can form a heteroaryl); or - 
S T oT^Se ^9 reprints hydrogen atom, alkyl, alkenyl or alkynyl, each of u and u" independently 
(CH 2 ) U . S<°)uH (wnere n rep y y hydr ogen atom, may be substituted or unsubstrtuted 

XaTkytnTn So hydroSi a^Tko^ony., a J acy'.oxy, acylthio, mercapto. alkyKhio, ajkylsulfiny. 

S h y dr °9 en atom and a,kyl - may be substituted or unsubst,tuted w,th alkyl; 

R a represents hydrogen atom or alkyl; . R 

X" represents -CONR°-(Alk*) r -R. -(CH 2 ) p -OC(=Y)-NR<'-(Alkt>) s -R or-(CH 2 ) q -NRe-C =Z)-(NR ) w -(Alkc) v R, 
where each of R c R d R e and R' independently represents hydrogen atom or alkyl; 

o Sk- A^and Alkc independently represents a.ky.ene or alkenylene; each of the alkylene and alkenylene 
may be substituted or unsubstituted with" hydroxy, carboxy, a.koxycarbonyl, alky, (the alkyl may be substtuted or 
unsubstituted with a hydroxy alkoxy or alkylthio); 10 
or -CONRi°R" {wh ere Ri° and R" may be identical or different and represent hydrogen atom or alkyl, or R and 
R-" together with the adjacent nitrogen atom, can form a heteroaryl) ; 
R represents aryl, heteroaryl, cycloalkyl, benzene-condensed cycloalkyl or 




where A and B independently represent oxygen atom, nitrogen atom or sulfur atom; k ind.cates an integer of 1-3 
Tach of the a^l and heteroaryl may be substituted or unsubstituted with an alky, substituted or unsu «a*k iwrth 
hydroxy or may be substttuted or unsubstituted with a hydroxy, alkoxy, alkeny.oxy, acyK acyloxy, halogen ^atorn, 
X am* ^sulfonamide, a.ky.amino, ara.ky.oxy, pyridyl. piperidino. carboxy, a.koxycarbonyl, acylam.no, am.no- 
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carbonyl, cyano or glucuronic acid residue; the cycloalkyl may be substituted or unsubstituted with a hydroxy, 
alkoxy or =0; the benzene-condensed cycloalkyl may be substituted or unsubstituted with a hydroxy or alkoxy; 
each of r } s, v and w independently represents 0 or 1; each of Y and Z independently represents a nitrogen atom, 
oxygen atom or sulfur atom; and each of p and q independently represents an integer of 1 -4, provided that: 

5 

(a) when R 2 is a hydrogen atom, then WR 1 is substituted at position-j of 2-oxoquinoline; and 

(b) 1 ,2-dihydro-6,7-dimethoxy-2-oxo-N-(phenylmethyl)-3-quinolinecarboxamide and N-(1 ,2-dihydro- 
6,7-dimethoxy-2-oxo-3-quinolyl) benzamide are excluded. 

10 4. The 2-oxoquinoline compound of claim 3 or its p harm ace utically acceptable salt, wherein X' is -CONR c -(Alk a ) r -R. 

5. The 2-oxoquinoline compound of claim 3 or its pharmaceutically acceptable salt, wherein X' is -(CH 2 ) p -OC(=Y)- 
NR d -(Alk b ) s -R or - (CH 2 ) q -NR e -C(=Z)-(NR f ) w -(Alk c ) v -R- 

15 6. The 2-oxoquinoline compound of any one of claims 3 to 5 or its pharmaceutically acceptable salt, wherein R is 
aryl : heteroaryl or 



20 




25 where aryl, heteroaryl, and each symbol in the formula are as defined above. 

7. The 2-oxoquinoline compound of any one of claims 3 to 5 or its pharmaceutically acceptable salt; wherein R is 



30 




35 

where each symbol is as defined above. 

8. The 2-oxoquinoline compound of any one of claims 3 to 7 or its pharmaceutically acceptable salt, wherein W is 
-O- and R 2 is -OR 6 (where R 6 is a hydrogen atom or alkyl). 

40 

9. The 2-oxoquinoline compound of any one of claims 3 to 8 or its pharmaceutically acceptable salt, wherein the 
substitution position of WR 1 is position-j of the benzene ring, and the substitution position of R 2 is position-i of the 
benzene ring. 

« 10. The 2-oxoquinoline compound of any one of claims 3, 4, and 6 to 9 or its pharmaceutically acceptable salt, wherein 
Alk a is alkylene and r=1 . 

11. The 2-oxoquinoline compound of any one of claims 3 to 10 or its pharmaceutically acceptable salt, wherein the 
2-oxoquinoline compound is selected from the group consisting of 7-methoxy-2-oxo-8-pentyloxy-1 ,2-dihydroqui- 

so noline-3-carboxylic acid (2-pyridine-4-ylethyl)amide, 7-methoxy-2-oxo-8-pentyloxy-1 ,2-dihydroquinoline-3-car- 

boxylic acid (4-aminobenzyl)amide, 7-methoxy-2-oxo-8-penty!oxy-1 ,2-dihydroquinoline-3-carboxylic acid [2- 
(4-aminophenyl)ethyl]amide, 7-methoxy-2-oxo-8-pentyloxy-1 ,2-dihydroquinoline-3-carboxylic acid (4-aminophe- 
nyl)amide hydrochloride, 7-methoxy-2-oxo-8-pentyloxy-1 ,2-dihydroquinoline-3-carboxylic acid (3,4-methylenedi- 
oxybenzyl)amide, 8-ethoxy-7-methoxy-2-oxo-1 ,2-dihydroqui noli ne-3-carboxy lie acid (2-pyridine-4-ylethyl)amide, 

55 7-methoxy-2-oxo-8-pentyloxy-1,2-dihydroquinoline-3-carboxylic acid [2-(4-hydroxyphenyl)ethyl]amide, 7-meth- 

oxy-2-oxo-8-pentyloxy-1 ,2-dihydroquinoiine-3-carboxylic acid [2-(4-fluorophenyl)ethyl]amide, 7-methoxy-2-oxo- 
8-pentyloxy-1 ,2-dihydroquinoline-3-carboxylic acid (4-pyridylmethyl)amide, 7-methoxy-2-oxo-8-pentyloxy-1 ,2-di- 
hydroquinoline-3-carboxylic acid (2-piperidinoethyl)amide, 7-methoxy-2-oxo-8-pentyloxy-1 ,2-dihydroquinoline- 
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3-carboxylic acid (2-morpho,inoethyl)amide, 7 - m ethoxy-2^-penty IO? -1 ^^^^^ 
Zt^Z^^S^to^ acid [ 2-(4-f.uoropheny.)ethy 1 Jarn 1 de 8-butoxy- 

line-3-cart>oxylic acid (2-pyridine-4-ylethyOam.de hydrochloride, 8 ^ tho ^; 7 ; me ^°^^ ° X ° n inolin U-carboxylic 
3 carboxvlic acid [2-(4-fluoropheny0ethyQamide, 7-methoxy-2-oxo-8-pentyloxy-1 ■ 2 - d, ^ dro ^ uin ^ ,,n * ® ^ Xy "° 
2TSS5lSm5iU-n^. 7 rnethoxy-2-oxo-8-penty.oxy-1 .z-dihydroqumohne-^arboxyl.c ac.dJ2 

^^^^^ 

acid (3 4-methylenedioxybenzyl)amide, 8 -(2-hydroxypentyloxy)-7-methoxy-2-oxo-1 ,2-d.hydroqu,nolme 3 caroox 
yfc ttTa 4 methyle^dioxVoenzyOamide. 7,8-dihydroxy-2-oxo-1 ^^ u, " rt " e ^^^^J?: 
4-f.uorophenyDethyllamide, B-butoxy-a-hydroxymethyi^-methoxy^-oxo-^ '^V^STT!^^^ 
droxymethy.-7-methoxy-2-oxo-1 >2 -dihydroquinoline, N-(4-fluorophenyl carbam.0 ac£ J?-™°%?™^ 
2-OXO-1 2-dihydroquinolin-3-yl)methyl ester, N-pyridine-4-ylcarbamic ac.d (8-ethoxy-7-methoxy-2-oxo 1 2 d hyd 

3^no^ e-ethoxy^methoxy-S-morphoimomethyl^-oxo-l 2-d,hy- 

d^inoC N-[T8 butoxy-7-m md ^ 

12 A 2-oxoquinoline compound or its pharmaceutical* acceptable salt, the 2-oxoquinoline .compound being fleeted 
iomTe' group consisting of 7-methoxy-2-oxo-8-p e ni y ioxy-1 ,2-dihydroquinc ^f^^'?^^^ 
7-methoxy-2-oxo-6.pentyloxy-1,2-dihydroquinoline-3-carboxylic acid methyl ester, 1 -methyl-7-methoxy 2 
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8-penty!oxy-1 ,2-dihydroquinoline-3-carboxylic acid methyl ester and 1-methyl-7-methoxy-2-oxo-6-pentyloxy- 
1,2-dihydroquino!ine-3-carboxylic acid methyl ester. 

13. A 2-oxoquinoline compound or its phanmaceutically acceptable salt, the 2-oxoquinoline compound being selected 
from the group consisiting of 7-methoxy-2-oxo-8-pentyloxy-1 ,2-dihydroquinoline-3-carboxyiic acid, 8-butoxy- 
7-methoxy-2-oxo-1 ,2-dihydroquinoline-3-carboxylic acid, 8-ethoxy-7-methoxy-2-oxo-1 ,2-dihydroquinoline-3-car- 
boxylic acid, 7-methoxy-2-oxo-8-propoxy-1 ,2-dihydroquinoline-3-carboxylic acid, 7-methoxy-2-oxo-6-pentyloxy- 
1 ,2-dihydroquino!ine-3-carboxylic acid, 1 -methyl-7-methoxy-2-oxo-8-pentyloxy-1 ,2-dihydroquinoIine-3-carboxylic 
acid and 1-methyl-7-methoxy-2-oxo-6-pentyloxy-1,2-dihydroqui noli ne-3-carboxy lie acid. 

14. 7-Methoxy-2-oxo-8-pentyloxy-1 ,2-dihydroquinoline-3-carboxamide or its pharmaceutically acceptable salt. 

15. A pharmaceutical composition comprising, as an active ingredient, the 2-oxoquinoline compound of any one of 
claims 3 to 14 or its pharmaceutically acceptable salt. 

16. A cannabinoid receptor modulator comprising, as an active ingredient, the 2-oxoquinoline compound of any one 
of claims 3 to 14 or its pharmaceutically acceptable salt. 

17. A peripheral cannabinoid receptor modulator comprising, as an active ingredient, the 2-oxoquinoline compound 
of any one of claims 3 to 1 4 or its pharmaceutically acceptable salt, the 2-oxoquinoline compound selectively acting 
on peripheral type cannabinoid receptors. 

18. The 2-oxoquinoline compound of any one of claims 3 to 14 or its pharmaceutically acceptable salt, wherein the 
2-oxoquinoline compound is an immunomodulator, therapeutic agent for autoimmune diseases, antiallergic agent, 
or antiinflammatory agent. 

19. The 2-oxoquinoline compound of any one of claims 3 to 14 or its pharmaceutically acceptable salt, wherein the 
2-oxoquinoline compound is an antiinflammatory agent. 

20. An antiinflammatory agent comprising, as an active ingredient, the 2-oxoquinoline compound of claim 1 or 2 or its 
pharmaceutically acceptable salt. 
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